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PROBLEM TO BE SOLVED: To obtain a structure containing 
external terminals of a ball grid array type or a similar type that 
enables the miniaturization of devices and the reduction of the 
manufacturing cost 

SOLUTION: This semiconductor device includes an integrated 
circuit chip 10; a chip carrier 20 having connecting terminal 
electrically connected with the chip 10 and bump-type external 
terminals 22 electrically connected with the connecting terminals; 
and a connecting body 44 for electrically connecting the terminals 
on the chip 10 and the connecting terminals on the chip carrier 20. 
The bump-type external terminals 22 and the connecting body 44 
are made of the same bump material. Here, a resin layer 46 to tack 
the chip 10 to the chip carrier 20 is formed between the chip 10 and 
the chip carrier 20. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

tClaim ( 1] ] The chip carrier which has the external terminal of the bump mold electrically connected to the terminal 
for connection connected to a semiconductor integrated circuit chip, said chip, and an electric target, and sa.d 
terminal for connection. The connection object for connecting mutually the terminal of sa.d chip and the terminal for 
connection of said chip carrier electrically is provided. The semiconductor device characterized by filling up with , the 
fixed object for said bump type of external terminal and said connection object of each other being constituted by 
the bump ingredient of the same kind, and fixing said chip to said chip carrier between sa.d ch.ps and sa.d chip 

ESm2] The semiconductor device according to claim 1 characterized by preparing the terminal for a test used for 

it when testing said chip to said chip carrier. „ • r„j..„w 

[Claim 3] claim 1 characterized by said chip carrier being a res.n system substrate, and cla.m 2 — a sem.conductor 

device given in either. ... . 

[Claim 4] For this resin, said fixed object is [ the range whose coefficient of thermal expans.on sa.d bump .ngred.ent 
is chosen from an ingredient with that melting point lower than the heat-resistant temperature of sa.d resin system 
substrate that glass transition temperature is lower than the melting point of said bump .ngred.ent including ; res.n. 
and is 20 ppm/degree C - 75 ppm/degree C. and Young's modulus ] a semiconductor dev.ce given in claim 1 
characterized by being chosen out of the thing in the range in which it is 3000Pa - 9500Pa thru/or cla.m 3 any 1 

[Sm 5] After carrying out melting of the connection object for connecting electrically the terminal prepared in the 
semiconductor integrated circuit chip, and said terminal for connection prepared in the chip earner. The process 
which is made to solidify said connection object and connects said chip and said chip earner electrically mutually. 
Melting of the fixed object for fixing said chip to said chip carrier is carried out. The process which is made to 
solidify said fixed object and fixes said chip to said chip carrier after making the space between said chips and sa.d 
chip carriers fill up with said fixed object The manufacture approach of the semiconductor dev.ce charactenzed by 
providing the process which forms the external terminal of the bump mold electrically connected to said terminal for 
connection at said chip carrier. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an approach to assemble the semiconductor device of a ball grid 

array mold, and the semiconductor device of a ball grid array mold. 

[0002] 

[Description of the Prior Art] Drawing 35 is the sectional view of the semiconductor device of the conventional ball 
grid array (Ball Grid ArrayrBGA) mold. 

[0003] As shown in drawing 35 , there is a semiconductor integrated circuit chip 1 and this chip 1 is being 
electrically connected to the chip carrier 3 by the pewter bump 2. The pewter bump 2 electrically connected to the 
chip carrier 3 is electrically connected to the electrode 4 of a bump mold through wiring which is prepared in the 
chip carrier 3 and which is not illustrated. Thereby, a chip 1 is connected to the electrode 4 of the pewter bump 
mold which is functioning as an external terminal. Since the electrode 4 of a round bump mold is arranged in the 
shape of a matrix at the rear face of a chip carrier 3, this kind of equipment is called the ball grid array mold. 
[0004] The semiconductor device of such a ball grid array mold can be said to be one of the land grid arrays (Land 
Grid Array:LGA). The semiconductor device of a land grid array mold is a semiconductor device which arranged the 
pad as an external terminal in the rear face of equipment and was made to correspond to the demand of the 
formation of a many-items child instead of a lead as an external terminal. 

[0005] The advantage of the semiconductor device of the ball grid array mold belonging to the semiconductor device 
of such a land grid array mold is that the external terminal and the mounting circuit board which is not illustrated are 
connectable only by melting the electrode 4 of a pewter bump mold. With this advantage, the semiconductor device 
of a ball grid array mold is known as equipment with easy mounting. 

[0006] Now, although the semiconductor device shown in drawing 35 is one example of a ball grid array mold, the 
description is in making electric connection between a chip 1 and a chip carrier 3 by the pewter bump 2. Usually, a 
chip 1 and a chip carrier 3 are electrically connected by the bonding wire. 

[0007] However, if a chip 1 and a chip carrier 3 are electrically connected by the bonding wire, magnitude of a chip 
carrier 3 must be made quite larger than the magnitude of a chip 1. 

[0008] With the equipment which shows such a problem to drawing 35 , it replaces with a wire, and by connecting a 
chip 1 and a chip carrier 3 by the pewter bump 2, magnitude of a chip carrier 3 is made almost equivalent to the 
magnitude of a chip 1, and the miniaturization of equipment is in drawing. 

[0009] The equipment with which such a chip 1 and a chip carrier 3 were connected by the pewter bump, and the 
miniaturization of equipment was attained is indicated by Japanese Patent Application No. No. 22337 [ three to ] 
etc. 

[0010] However, with this kind of equipment, the high-melting pewter ingredient needed to be used for the pewter 
bump 2 for connecting a chip 1 and a chip carrier 3. 

[001 1] Drawing 37 is a sectional view which mounts the semiconductor device 100 of the ball grid array mold shown 
in drawing 35 in the mounting circuit board 200 and in which showing a mounting process. 

[0012] As shown in drawing 37 , when equipment 100 is mounted in the mounting circuit board 200, the pewter bump 
type of electrode 4 is melted by giving heat. It is even expected from a chip carrier 3 that a chip 1 will secede from 
the melting point of the electrode 4 of a pewter bump mold in being the worst in distorting the pewter bump 2 
greatly if the pewter bump's 2 melting point is not made high at this time. 

[0013] In order not to generate such a problem, the pewter bump's 2 melting point is made higher than the melting 
point of the electrode 4 of a pewter bump mold. 

[0014] Drawing 36 is the state diagram of a (Tin SnHead (Pb) system alloy. The Sn-Pb system alloy is well known 
as an ingredient of a pewter. 

[0015] In the case of [ 4 ] the equipment shown in drawing 35 (for example, the electrode of a pewter bump mold), 
the melting point difference has been acquired by using the pewter of Sn3wt.%/Pb97wt.% for the pewter bump 2, 
using the eutectic pewter of Sn63wL%/Pb37wt%. 

[001 6] As shown in the state diagram of drawing 36 . the melting point of the pewter of about 1 83 degrees C and 
Sn3wt.%/Pb97wt.% of the melting point of the eutectic pewter of Sn63wt.%/Pb37wt.% is about 320 degrees C. 
[0017] In addition, E points shown in drawing 36 are the eutectic points, an A point is the leaden melting point and D 
point is the melting point of tin. The line which connects the above-mentioned A point. E points, and D point, 
respectively is the liquidus line. 
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[0018] 

[Problem(s) to be Solved by the Invention] As mentioned above, a conventional chip 1 and a conventional chip 
carrier 3 must be connected by the pewter bump 2, and the pewter bump's 2 melting point must be made higher 
than the melting point of the electrode 4 of the pewter bump mold used as an external terminal with the equipment 
of the ball shot array mold with which the miniaturization of equipment was attained. 

[0019] For this reason, a chip carrier 3 melts the pewter bump 2, and needs to consist of ingredients which can bear 
a chip 1 when connecting with a chip carrier 3, for example, an elevated-temperature process 320 degrees C or 
more. 

[0020] However, now the ingredient which can use it for a chip carrier 3, and can bear an elevated-temperature 
process 320 degrees C or more has only the expensive ingredient of a ceramic system, such as an alumina ceramic, 
and the manufacturing cost is remarkably high. 

[0021] In view of the above-mentioned point, it succeeded in this invention, and that 1st object is in offering the 
semiconductor device which has a ball grid array mold or an external terminal according to it and has the structure 
which can reduce a manufacturing cost with the miniaturization of equipment. 

[0022] Moreover, the 2nd object is to offer a ball grid array mold or the semiconductor device which does not need 
to hurt its external terminal according to it, before mounting equipment in the mounting circuit board while attaining 

the 1st object . . 

[0023] Moreover, continuation manufacture is possible for it and the 3rd object is to offer a semiconductor device 
with the structure where compaction of a throughput can be aimed at while it attains the 1st object or the 2nd 
object. 

[0024] Moreover, the 4th object is to offer the semiconductor device which can give a long life to the connection 
object for connecting mutually the terminal of a chip, and the terminal for connection of a chip carrier electrically 
while attaining the 1st object the 2nd object, or the 3rd object 

[0025] Moreover, the 5th object is in offering the manufacture approach of a semiconductor device of having a ball 
grid array moid or an external terminal according to it and having the structure which can reduce a manufacturing 
cost with the miniaturization of equipment. 
[0026] 

[Means for Solving the Problem] In order to attain the 1st object of the above, in this invention, the connection 
object for connecting electrically the chip carrier which has the external terminal of the bump mold electrically 
connected to the terminal for connection connected to a semiconductor integrated circuit chip, said chip, and an 
electric target and said terminal for connection, and the terminal of said chip and terminal for connection of said 
chip carrier of each other is provided. And while a bump ingredient of the same kind constitutes said bump type of 
external terminal and said connection object of each other, it is characterized by being filled up with the fixed object 
for fixing said chip to said chip carrier between said chips and said chip carriers. 

[0027] In order to attain the 2nd object of the above, in this invention, it is characterized by preparing the terminal 
for a test used for it when testing said chip to said chip carrier. 

[0028] In order to attain the 3rd object of the above, in this invention, it is characterized by using said chip carrier 
as a resin system substrate. 

[0029] In order to attain the 4th object of the above, while that melting point chooses said bump ingredient from an 
ingredient lower than the heat-resistant temperature of said resin system substrate, by this invention, it is 
characterized by said fixed object choosing this resin from the thing in the range whose coefficient of thermal 
expansion that glass transition temperature is lower than the melting point of said bump ingredient, and is 20 
ppm/degree C - 75 ppm/degree C, and the range whose Young's modulus is 3000Pa - 9500Pa including resin. 
[0030] In order to attain the 5th object of the above, in this invention After carrying out melting of the connection 
object for connecting electrically the terminal prepared in the semiconductor integrated circuit chip, and said 
terminal for connection prepared in the chip carrier. Solidify said connection object and said chip and said chip 
carrier are connected electrically mutually. Melting of the fixed object for fixing said chip to said chip carrier is 
carried out. After making the space between said chips and said chip carriers fill up with said fixed object. It is 
characterized by forming the external terminal of the bump mold which is made to solidify said fixed object, fixes 
said chip to said chip carrier, and is further connected to said terminal for connection electrically at said chip 
carrier. 

[° 031 3 , , , . , 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained. 
[0032] The sectional view of the semiconductor device of the ball grid array (Ball Grid Array:BGA) mold which 
drawing 1 requires for the gestalt of implementation of the 1st of this invention, and drawing 2 are the state 
diagrams of a (Tin SnHead (Pb) system alloy. 

[0033] Moreover, drawing 3 is drawing showing the semiconductor integrated circuit chip shown in drawing 1 . and 
(a) drawing is a sectional view where the top view of a carrier connection side and (b) drawing meet the b-b line of 
(a) drawing. Drawing 4 is drawing showing the chip carrier shown in drawing 1 . and (a) drawing is a sectional view 
where the top view of a chip connection side and (b) drawing meet the c-c line in (a) drawing and (b) drawing in the 
top view of a component side, and (c) drawing. 
[0034] First a semiconductor integrated circuit chip is explained. 

[0035] As shown in drawing 3 (a) and (b). there is a semiconductor integrated circuit chip 10 with which a logic 
device with which many-items child-ization is required was accumulated, and the pad 12 is formed in the carrier 
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connection side of this chip 10. The carrier connection side of a chip 10 is covered with silicon oxide (Si02) 14. and 
the aperture for exposing the front face of a pad 12 is formed in this silicon oxide (Si02) 14. the pad 12 exposed 
from the aperture — on each front face, the pewter bump 18 is formed through the barrier metal layer 16 containing 
nickel (nickel) etc. The pewter bump 18 is stationed in the shape of a matrix in the connection side of a chip 10. 
[0036] moreover, the chip carrier 20 for carrying the above-mentioned chip 10, as shown in drawing 4 (a) and (c) 
it is — the chip connection side of this chip carrier 20 — the pad 12 of the above-mentioned chip 10 — rt is alike, 
respectively and the corresponding pad 22 for chip connection is formed, the pad 22 for chip connection on each 
front face, the pewter bump 28 is formed through the barrier metal layer 26 containing nickel (nickel) etc. 
[0037] Moreover, as shown in drawing 4 (b) and (c). the pad 32 for mounting circuit board connection electrically 
connected to the above-mentioned pad 22 for chip connection through the wiring layer 30 in a carrier formed in the 
chip carrier 20 is formed in the component side of a chip carrier 20. The wiring layer 30 in a carrier is formed on the 
chip connection side of a chip carrier 20. The chip connection surface wiring layer connected to the pad 22 for chip 
connection (not shown). The mounting surface wiring layer which is formed on the component side of a chip carrier 
20, and is connected to the pad 32 for mounting circuit board connection (not shown), The internal wiring layer 
formed in a chip carrier 20 and the through hole formed in the chip carrier 20 are minded. It is constituted by the 
perpendicular direction wiring layer which connects the above-mentioned chip connection surface wiring layer and 
the above-mentioned internal wiring layer of each other, the perpendicular direction wiring layer which connects the 
above-mentioned internal wiring layer and the above-mentioned component-side wiring layer of each other similarly 
through a through hole. 

[0038] On the front face of the pad 32 for mounting circuit board connection, the pewter bump 38 is formed through 
the barrier metal layer 36 containing nickel (nickel) etc. like the above-mentioned pad 22 for chip connection. The 
pewter bump 38 is stationed in the shape of a matrix at the component side of a chip carrier 20. and constitutes the 
electrode 40 of the pewter bump mold as an external terminal. He is trying to be obtained in the semiconductor 
device of a ball grid array mold by this. 

[0039] In addition, one example with the pewter bump's 38 desirable ingredient is the eutectic pewter of 
Sn63wt.%/Pb37wt.% with the lowest melting point in a Sn-Pb system alloy. This is the above-mentioned pewter 
bump 18. the pewter bump 28. and an ingredient of the same kind. 

[0040] In addition, the two-dot chain line 42 shown in drawing 4 (a) shows the area on which the above-mentioned 
chip 10 is put. 

[0041] In this example, as for the pewter bump 18 formed in the chip 10. and the pewter bump 28 formed in the chip 
carrier 20. the ingredient of each other of the same kind is chosen, and that ingredient is a (Tin SnHead (Pb) 
system pewter. One example with the desirable presentation is an eutectic pewter of Sn63wt.%/Pb37wt.% with which 
the melting point becomes the lowest in a Sn-Pb system alloy. Although the ingredient of the pewter chosen is 
changeable with the thermal resistance of a chip carrier 20, when using a Sn-Pb system pewter, in order to stop the 
melting point low, as an example near the eutectic presentation, the thing of a presentation of 
Sn63**10wt.%/Pb37**10wt% extent is good. If it is the Sn-Pb system pewter of this range, as shown in the state 
diagram of drawing 2 . that melting point will be made to about 220 degrees C or less, and the thermal shock given 
to a chip 10 and a chip carrier 20 can be made small. 

[0042] Moreover, the printed circuit board cheaper than an alumina ceramic substrate is used for the chip carrier 20 
of the equipment concerning the gestart of this 1st operation. In this invention, in order to use for connection 
between a chip 10 and a chip carrier 20 an eutectic pewter with the low melting point mentioned above, it is 
possible to use a cheap printed circuit board for a chip carrier 20. As for a printed circuit board, a conductive circuit 
pattern is printed on the substrate of a resin system. Although one example with the desirable resin of a printed 
circuit board is glass epoxy system resin, polyimide system resin, phenol system resin. BT resin, a bakelite. etc. can 
be used. 

[0043] The pewter bump 18 and the pewter bump 28 are made for the chip carrier 20 shown in the chip 10 shown in 
drawing 3 and drawing 4 to agree mutually. By the pewter bump 18 and the pewter bump 28 who agreed, at about 
183 degrees C or more, for example. 220 degrees C, heat is given for about 2 seconds and it melts, respectively. 
Then, temperature is lowered and a pewter is solidified. By solidifying a pewter, as shown in drawing 1 . the 
conductive connection object 44 which connects mutually the pad 12 of a chip 10 and the pad 22 for chip 
connection of a chip carrier 20 electrically is formed. After forming the conductor 44 for connection furthermore, 
the resin layer 46 is formed in the space between a chip 10 and a chip carrier 20 by being filled up with resin. One 
example of the resin which forms the resin layer 46 is polyimide system thermosetting resin. 

[0044] It has obtained because the conductor 44 for connection melts the pewter bump 18 and the pewter bump 28 
first, respectively as it is the semiconductor device which has the above-mentioned configuration. For this reason, 
the presentation of the conductor 44 for connection is the eutectic of Sn63wt.%/Pb37wt.%. 

[0045] Thus, there is no boundary of metals which are different because the conductor 44 for connection forms only 
with an eutectic pewter. 

[0046] Moreover, all the organizations of the conductor 44 for connection turn into eutectic structure, and do not 
have the boundary of a different metal presentation, either. 

[0047] Furthermore, the configuration becomes a spherical thing, in order to melt the pewter bump 18 and the 
pewter bump 28. respectively and to obtain the conductor 44 for connection. 

[0048] From these matters, the conductive connection object 44 can obtain a thing very strong against stress and 
thermal stress especially. 
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krs^^ -~ ,m and p - 368 - lt 

is drawing for explaining the typical example of 04 technique, and (a) drawing and (b) drawing are 

wnduotk. o.op.otion obj.ot 306 has b.an and. d«_».d. ood « bnnt. .bout • ^^""""^TV . 220 „._„ 
with 04 typio.1 _chniqu.. . p.wtor rrftow in low t.mp.rotur. t say / tomp.rator. of 220 d.groos 

r^ri^r^r.^orpor __sst ~« .uo„ , r « *- . = 

pSmO^TSS Md W for c.nn.otion of ..oh oft.r or. copn.ofbl.. oonpootipj , « '"^J^J^K? 
,'d ft. thins of . r.sin s yat.m opn b. us.d for ft. substrat. for conn.ohng a oh,p. In add*™, .uoh C4 ttohmu. 

rMMlThus with other C4 techniques, since the boundary 310 of metals which are different on the conductive 
desien value it may happen by fluctuation of a manufacture process. 

bumps 302 with an eutectic pewter. It is easy to concentrate stress on the , part of this vena 

part which stress tends to concentrate on the conductive connection object 306. rt will be expected that 

reinforcement of the conductive connection object 306 gets worse further. 

and it may be shipped, it will influence the dependability of equipment 
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[0066] Therefore, a conductive connection object is just going to be wanted to be the structure which the vena 

EcSii the gestalt of implementation of the 1 st of this invent.cn. and (a) draw.ng and (b) drawmg are 

Lomp^V t^ZX*P 10 with the eutectic pewter bump 18 who is comply *. u-m. jr U,e form 
wher'e it explained in drawing 3 (a) and (b). and the form where ,1 : exp a.ned ,n djjmji .ndto >■ ^J^f 2fi 

pevSr bumps 18 < an* I 28 to it being e.ectric connection with such a chip and a printed circuit board, respecfvely. 
Therefore it is realizable of connection at low temperature. . _ . 

iOnflMtoK^r. th. oonfigumtion of th. condnoti.o eonn.fetion obj.ot 44 b.oom.s th.rmel .tress w«h . 

SSwS*^!Ca-r. si-. «h. endue*. eo„n.o,»n obj.o, 44 eon s is,e of only out.o«o p.wurs of 

Therefore the field where alloy phases differed is not distributed. „_._♦._». „f 

r0073l Therefore with the conductive connection object 44 which the equipment concerning the gestalt of 

mentioned Sn63wt.%/Pb37wt.% can also be used. , * i-R9w4-%/<in4ftu/t% — The Bi 

m076] duality - a system alloy - the In(indium)-Sn (tin) system eutectic pewter of In52wt.%/Sn48wt* The hi 

;sr;r.*,yt^^^ 

[S I^on'Zl «hes. out..,* p.r*.rs. Ik. s Sn-Pb sy«..n eut.o«c p.w..r. if it is .b.u, «,« of renge. 

H0081] Moreover with the equipment concerning the gestalt of this 1st operation, the resin layer 46 is provided in 

b^eTTchio 10 and a chip carrier 20 so that the perimeter of the above-ment,oned conductive 
IZZSXSZZ -y be : n nc.osed P Four resin A. B. C and D with the ^s^n^ ^j*^. 
Young's modulus E as shown in drawing 9 . a coefficient of thermal expans.on alpha, and a list at drawing 10 was 

SS^SSuSUSt^ »™.*™. »• -in whioh is . vhroous etete is ,h. thing of th. temp.re.ur. whioh 
beoins lo show rubb.r-like ebetioity in the above-mentioned glass transition po.nt Tg. 

frS In ZZ .rosin A B. C, and D whioh constituted the resin l.yer 46 is polymud. system thermosetting 
^££S^Mm±tl of rosin mix.e polybutedi.n. booed on polyimide. r.sp.ofv.ly end mclud.e th. 
tetter "oertzToLhing end eTphorioel «u.rte .0 , filer further, reap.otiv.ly. end . «.. mod. to sen,, .s th. 

t£SZ££Z:£ :?rr;"e U -t.n,ion.d ,.«.r ou.rta of .rushing, end . spheric, do.*. the 
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. j . - a ex tont below 40wt%. The restoration nature of resin will worsen and 

the bottom for a chip 10 center section, if the content of a quartz becomes more than 40wt<s).«. 
0087] In Tddrtion, about making resin contain the letter quartz of crushing, and a sphenoal quartz ,n the range of 
An *+f*w - 7Rw+ % tft rfi^in as a filler U S Pat No. 4,999.699 has disclosure. 

So] The Lst A B C a„ a d D whose relation between temperature and distortion of a pewter bump (conducive 
connection object 44) is four is shown in drawing 10 . respectively. * ^ v,..-,-. 

[0089] PS shown in drawing 10 . with the equipment which has the resin layer 46. the distortion of a ' P°«*er bump 
condl^: connec^fc44) accompanying fifth, of temperature becomes small 

without the resin layer 46. If distortion of the conductive connect.on object 44 becomes small, at the time ot a 
Iwte ^reflow len mo unting in the mounting circuit board which does not illustrate a semiconductor de v,ce the 
fauC conZZ of a chip 10 and a chip carrier 20 can reduce possibilrty of generating, and can ra.se dependabi.rty. 

[0090] In order to make smaller distortion of the conductive connection object 44 and to raise » *Pf^-j»j[^ ™£ 
ferthermore as shown in drawing 10 . it is desirable that a glass transrt.on po.nt Tg has resin C and D higher than 

degrees C) of a chip carrier 20 chose. Resin D with . the melting point of the 
conductive connection object 44 and the gestalt of this operation with a glass transition point Tg higher than the 
meftingTolnrof a Pb-Sn system pewter can make smaller distortion of the conductive connection objec :AAAn this 
Le. even if temperature reaches the melting point of the conductive connection object 44. there is no rap,d 
increment in distortion in the conductive connection object 44. 

rwmSsSJSi. ^wing showing the relation of the distortion and TCT cycle of a bump. In drawing 1 the 
e^erLS^t of equipment without the resin layer 46 is plotted by "O" mark, and the expenmenta. result of 
equipment with the resin layer 46 is plotted by ** mark. 
T0092] The result of four experiments is shown in drawing 1 1 . respectively. 

0093 The 1st experiment is an experiment of equipment without the resin layer 46. The 2nd m^^T 
experiment and the 3rd experiment to which the class of resin was fixed to and a pewter s (oonduotive 
connection object 44) height was changed The experiment to which the pewter bump's 44 he,ght jas^ fixe I to and 
the class of resin was changed, and the 4th experiment are experiments to wh.ch the ingredient of a chip earner 
was changed from resin to the ceramic according to the 2nd experiment 

To094] Although the detailed explanation about the 1st experiment is omitted, wrth equipment without the resm layer 
SH^^noE«£,n for a pewter bump to distortion-come to be easy, as compared with equipment wrth the 
resin layer 46. . 

an eDoxv svstem was used for the chip carrier 20. respectively. _.___. „ ^ u„ 

[S)-7] As shown in drawing 11 . in this experiment, the inclination for the pewter bump 44 to d.stortion-come to be 
hard was accepte aTih^p-wter bump's 44 height h increased with 30 micrometers. 50 micrometers and 80 

are [ the pewter bump 44 ] distortion-hard and to act as her. this inclination shows that rt is 
goo" wSTthe pewter bump's 44 height h is made to some extent high. This is making the pewter bump s 44 height 
S to some extent high, and there are few strains of the pewter bump for absorbing the < drffe ^ t^tTS 
of a chip 10 and a chip carrier 20. and they end. The volume of the space between a chip 10 and a chip ew»r« 

one example is obtained. 

("00981 Next, the result of the 3rd experiment is explained. i, -^u* 

Soil The value by which the equipment used for the 3rd experiment was made desirable in • P^^ a j£*_ 
h. That is. it fixed by 80 micrometers and three equipments wh ch used the resin of ^^^StS^jS^ 

Z L • q /c-co fi 7MP fl and alnh a = 41 DDm/(degree O). the above-mentioned resin C (E-6050MHa ana 
S^Sr^SJSS ite-meSd rlsin D (E=9408MPa and a,pha= 23 PP m/(degree O) were 
used FR-4 were used for the chip carrier 20 of these three equipments. 

Sl00] As shown in drawing 11 . in order of Resin A Resin B. Resin C. and Resin 44 ™* 

distortion-hard, and became, and the relation shown in drawing 10 was checked on equipment level, 
roi Oil Next the result of the 4th experiment is explained. 

[0 02 In the 4th experiment, two equipments which set a pewter bump's height h to 20 micrometers and 40 
micromrt^s were used. Resin A was used for the resin of the resin layer 46 of these two equipments, and the 

$lR^7£^**tt& the chip carrier 20 with the thing of a ceramic system from the 
thing of a resin system, the same result as the 2nd experiment was able to be obtained. 

[0104] Thurihis inverrtion can also use the thing of a ceramic system for a chip earner 20. For example, they are 
an alina ceramic, a.umimium nrtride (AIN). etc. If the thing of a ceramic system is used for a chip earner 20. as for 
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a manufacturing cost, a chip carrier 20 will increase rather th an the thing JV^^f ^ 46 , the 

SoS SS^nct on,v . ^ h. ether indents can - - J** J"-^ 46 > 
S^lt^'-jS^ffi a C n° f the ^i-a^t more - «» 
coefficient cf thermal expansion a.pha of resin can ^^t^^^^S^tbrin. a quartz as the 
[0107] However, aggravation of the this restoration nature, the 

[Sin addition, it is possible to use an epoxy resin besides polyimide. BUDAJIEN resin, bipheny. system resin, 
etc. for the base agent of the res.n layer -46. a u Knrn y lon Q f moisture and adhesion of a chip 10 and the 

SK^^ ■ * -~ 20 - * 

stress can be obtained. ju^—j ; n +h*» cnace between a chip 10 and a chip carrier 

[0111] moreover, the thing for which the res.n layer 46 ,s formed I . .the the reinforcement to thermal 

20 -the conductive connection object 44- a strain - be.ng hard the above 

£ I SSKSSl concerning the gesta.t of the 1st operation ,n ^Jy^f 25 mold concerning the gestafc 
[0113] As shown in dvawjngjl in the ^"JT*^^^; alt 1o anJ a chip carrier 20 When using 

:^rwtt^ — — - — which secedes 

tom] 25^ more concrete manufacture approach of the semiconductor ^device of the ball grid array mold 
concerning ihe gestalt of implementation of the 1st of this r^^^Liu^r device cf the ball grid 

Si^i^ 

a chip 10. electrolyse plating is used and the eutect.c pewter ."^P s ^ te| i ndust ry, 

eutectic pewter bump's 18 front foce. R50 02 of Japanes alpha metals 7 200 A of th^ ^ ^ ^ non _ halogen 
RAPIKKUSUR of a Japanese pewter, etc. can be used for Wis 

system which uses rosin as a principal component ,s ^""^^^ with hign activity which is water 

connection. ■« i n frnnt fatse made spherical as shown in g^vingjl . The 

[0118] Next, flux is applied to the eutect.c pewter ^•"^^ , ™ h *. cyclic amid e solvent and an 
part shown by the reference mark 50 is the layer J'vi-^r^ned R5002. 7200A. 

Lpropy. alcoho. solvent, the content may become 6% - 50% 

RAPIKKUSUR. or Japanese alpha metals .s used for this ™* ' ' f d . the chip connec tion side side 
[01 1 9] Next, as shown in drawing 15 . on the barrier metal bump 28 is formed. Next, flux 
of a chip carrier 20. an electrons deposrtion method . _used and the JjJJJJJ*^ JJ, useQ |ike the eutectio 

lassrs k^mv^t^ ^ w hteh us es ^ as . 

solubility is used for the flux ^J^^i^S^St^f^ bump 28 is made 

S^JSS-- *r raising the wettability of the pewter at the t.me of 
connection like the eutectic pewter bump 1 18. connection side of a chip 10 and 

T2:^z^r:z^-^~^ «- — -™ ,a - * 

eutectic pewter bump 28 counter mutually. 
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amount is based also on the thermal resistance of a substrate, it can be set up about a <™*.mum ^ J^S EC-7 
3 the flux which constituted the layer 50 is removed using a clean.ng agent, for example, .sopropyl alcohol. EC 7. 



filled up, temperature carries out a cure in the oven set as 100 degrees C for 1 to 4 hours. The res.n layer 

5/Sf Next'as shown in drawing 18 . on the barrier metal layer 36 currently formed in the component-side side of a 

connect too hastily. 

[S^] ££££ -SS rrlr^SS^ shown the semiconductor device of the ball grid 
m "nSffS^LJSSfelt of the 1 st operation in order of the process according to other manufacture 

S5^^£IS'*WtaLll • the aPP-ch explained w,h reference 

drawing 14 is followed. Form the spherical eutectic pewter bump 18 and on the front face £*• Jgjg 

hnmn 1 18 w ho soheroidized The layer 50 of the flux which consists of above-ment.oned R5002 and R5003. /^uua. 

?he description of this manufacture approach is summarized, only the eutecfc pewter bumps 18 and 28 are melted 
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interior of the semi-conductor substrate of a chip 10 will be confused can be made small, and a detailed component 
can be accumulated on a chip 10. 

[0137] Therefore, the manufacture approach explained with reference to drawing 19 - drawing 23 ts the suitable 
manufacture approach to build a large-scale integrated circuit into the chip of the semiconductor device of the ball 
grid array mold concerning this invention. 

[0138] Next, the semiconductor device of the ball grid array mold concerning the gestalt of implementation of the 
2nd of this invention is explained. 

[0139] The main objects of the semiconductor device of the ball grid array mold concerning the gestalt of this 2nd 
operation can perform the assembly of equipment more easily, and tend to raise the throughput of an assembly. 
Moreover, other objects are that the solder bump 40 who becomes an external terminal takes care not to hurt. 
[0140] With the gestalt of this 2nd operation, as one resin plate is prepared, the multi-statement of the part which 
serves as a chip carrier 20 behind is carried out to this one resin plate, and the pewter bumps' 28 and 40 formation 
process and the connection process of a chip 10 are put in block with two or more equipments and can be 
performed, an assembly is simplified, and the throughput of an assembly is raised. 

[0141] Drawing 24 is drawing showing the semiconductor device of the ball grid array mold concerning the gestalt of 
implementation of the 2nd of this invention, and the top view which looked at (a) drawing from the component side, 
and (b) drawing are sectional views which meet the b-b line in (a) drawing. 

[0142] drawing 24 — being shown — as — one — a sheet — a strip of paper — ** — resin — a plate — 60 — tt 
is __ this res ; n _ a p | ate — 60 — a chip carrier — 20 — becoming — a carrier — a schedule — the section — 
20 — ' plurality — a strip of paper — ** — resin — a plate — a major axis — a direction — meeting — a single 
tier — standing in a line — setting up — having — **** . The slot 62 for cutting for making separation of a chip 
carrier easy at the resin plate 60 is established in the place which removed four angles of carrier schedule section 
20\ cutting whose four angles do not illustrate carrier schedule section 20\ respectively — public funds — it is 
separated into each chip carrier 20 by the mold by being cut off. 

[0143] Moreover, in order to make the handling at the time of an assembly easy to perform, the tooling hole 64 on 
which the pawl of the conveyance tool which is not illustrated is hung is formed in the resin plate 60 along the long 
side of the resin plate 60. This tooling hole 64 is not only used for conveyance, but it can use it for the alignment of 
for example, the metal mold for cutting, the alignment of the jig for a test etc. 

[0144] Moreover, it has not a flexible tape but a certain amount of thickness used for a TAB method, and it shall be 
hard to twist to the resin plate 60. and shall be hard to be bent from a flexible tape to it by the equipment 
concerning the gestalt of this 2nd operation. He uses the property which cannot transform such a resin plate 60 
easily, and is trying to form the terminal 70 for a test on the chip connection side (chip loading side) of the resin 
plate 60 with the gestalt of this 2nd operation. If the resin plate 60 is compared with a flexible tape, there is little 
deformation, and it is because making the terminal 70 for a test contact with a sufficient precision made possible 
the socket electrode of a circuit tester, or the probe. 

[0145] In addition, the equipment with the electrode for a test is indicated by JP.6-103704.B etc. on the flexible 
substrate. 

[0146] the terminal 70 for a test — carrier schedule section 20* — before being arranged inside and cutting off 
carrier schedule section 20\ either after cutting off is enabled to test the integrated circuit currently formed in the 
chip 10. Also after being formed so that it may not be covered with the resin layer 46. and forming the resin layer 
46, it enables it to test the terminal 70 for a test furthermore. 

[0147] Drawing 25 is drawing showing the condition of having separated the semiconductor device of the ball grid 
array mold concerning the gestalt of implementation of the 2nd of this invention from the resin plate 60. and the top 
view and (b) drawing which looked at (a) drawing from the chip loading side are a top view when removing a chip 
from (a) drawing. . 
[0148] As shown in drawing 25 (a) and (b). after carrier schedule section 20' is separated from the resin plate 60. 
the terminal 70 for a test is exposed without remaining on the chip carrier 20 and being covered with the resin layer 
46. 

[0149] Moreover, the part shown in drawing 25 (a) and (b) by the reference mark 66 is an index which shows the 
sense of equipment The forms of an index 66 may be the form clipped in the shape of [ as shown in drawing 26 (a) 
besides a square as shown in drawing 25 (a) and (b) ] radii, and a hole as shown in drawing 26 (b). 
[0150] It can become possible to put two or more equipments in block as it is such a semiconductor device 
concerning the gestalt of the 2nd operation, and to assemble, and a throughput can be raised. Furthermore, 
independently, the pewter bump 40 who becomes an external terminal does not need to contact the test signal 
supply terminal for supplying a test signal to the pewter bump 40 for the terminal 70 for a test at the time of a test 
or a probe, if the terminal 70 for a test is formed. For this reason, the delicate pewter bump 40 does not get 
damaged. 

[0151] Moreover, the terminals 70 for a test do not need to be formed one by one every conductive connection 
object 44. When the integrated circuit of a logic system is accumulated on a chip 10, the number of pads of the 
electrode pulled out from a chip 10 becomes about 200. A chip 10 has many such pads far compared with the time 
of accumulating the integrated circuit of a memory system. 

[0152] So. when the integrated circuit of a logic system is accumulated on a chip 10. it is desirable to use JTAG 
(Joint Test Action Group) known as the test technique of a chip, and to reduce the number of the terminals 70 for a 
test If it does in this way. even when there are many pads of the electrode pulled out from a chip 10. the terminal 
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70 for a test can be arranged on the periphery of a chip 10 at a single tier, and the increment in the size of a chip 

Su£] In 0 a?d n ftlon. C rt ifoeSable that the thing of the resin system which cost can cut easily with ***** ™£ 
cutting low to a chip carrier 20 is used for the semiconductor device concerning the gestalt of this 2nd operation. 
SShe thing of a'ceramic system is used for a chip carrier 20. cost is high to it and rt becomes for example, less 
easy [ cost / cutting ] for it. although the thing of a ceramic system may be used for a chip earner ZO. 
Si 54 "rthe r C m0 re "the resin plate 60 - cutting - public funds - since a moW can cut eas, .y rt - ^ to form 
Ihe index 66 which shows the sense of a semiconductor device, and the mdex 66 - cutting - ^pubhc funds by 
forming the mold according to the hole shown in a mold at the square shown m draw.ng 25 (a) and (b) the radn 
show" in drawing 26 (a), or drawing 26 (b). while piercing carrier schedule section 20' from the res.n plate 60. rt can 
oE. ThTin^of variousWsVn be made besides the form shown in drawing 25 - draw.ng 26 . of course^ 
[OuTs] In addrtion. separation of carrier schedule section 20' from the resin plate 60 can be performed on the both 
sides by the side of a manufacturer and a user. It can opt for selection of the stage to separate according to the 

demand by the side of a user. . ... , . •. • 

[01 56] the advantage when separating by the manufacturer side — a user s.de - cutting — publ.c funds rt is 
not preparing a mold and being able to mitigate the cost-burden by the s.de of a user. 

[01 1 57] Moreover, since two or more equipments are connected and stopped to one res.n plate 60. the advantage 
when separating by the user side is becoming easy to perform mass transportation. 

Toi58] Furthermore, the advantage that molding is possible is also in a favorite form by the user s.de about the form 
of an index 66. In this case, it is possible the sense of equipment is not only to show, but to prepare an mdex 66 m 
the hole of the sake for positioning with a mounting substrate or a form by the user s.de. 

[0159] Next, a suitable circuit tester to test the semiconductor device of the ball grid array mold concerning the 

gestalt of implementation of the 2nd of this invention is explained. 

[01 60] Drawing 27 is the sectional view having shown the 1 st circuit tester roughly. 

0 61 As shown in drawing 27 . there is a test jig 72 and the insertion hole 74 with ^^^^^ t™* 
160 concerning the gestalt of the 2nd operation is inserted in this test j.g 72 .s formed. The socket electrode 76 is 
being fixed to the pars basilaris ossis occipitalis of the insertion hole 74. 

fo 62] A semiconductor device 160 is inserted in the insertion hole 74 from the loading s.de rf .*p1 m wh.ch 
the terminal 70 for a test is formed. The terminal 70 for a test is contacted by the socket elerfrode 7 by th.s 
Then, a test signal is supplied to a chip 10 through the socket electrode 76 and the electric test of a ship 10 > ,s 
performed according to a well-known method. If a test is completed, a semiconductor device 160 will be picked out 

[01 63] h The 6 socke^electrode 76 prepared in the terminal 70 for a test and the pars basilaris ossis occipitalis of the 

nserton hoi 74 by dropping is contacted by the insertion hole 74 in the condition of having turned the loading side 

ofTe chip 10 of a semiconductor device 1 60 for the semiconductor device 1 60 down it being such - 

For this reason, possibility that not only the socket electrode 76 but the test j.g 72 will not contact the pewter 

bump 40 who becomes an external terminal, and the pewter bump 40 will get damaged .s small. 

r0164l Drawing 28 is the sectional view having shown the 2nd circuit tester roughly. 

0 65 As shown in drawing 28 . there is test jig 72' and the installation hole .75 wi* wh.ch the 75 
device 1 60 concerning the gestalt of the 2nd operation is laid is formed ,n th.s test j.g 72 . Jhe .nstanat.on hole 75 
consists of shallow hole 75a which supports only the part of the edge of a sem.conductor dev.ee 1 60. and deep hole 
75b for the pewter bump 40 of a semiconductor device 160 to take care not to contact test j.g 7Z 
[01 66] It is formed so that migration in the vertical direction may be possible, and after a semiconductor device ^1 60 
s aid into shallow hole 75a. socket electrode 76' moves to the terminal 70 for a test in the vertical Erection and ,s 
contacted. Then, a test signal is supplied to a chip 10 through the socket electrode 76. and the electric tesX of a 
chip 10 is performed according to a well-known method. If a test is completed, socket electrode 76 will be moved ,n 
the vertical direction, and a semiconductor device 1 60 will be taken out from test j.g 72 

[0167] the circuit tester which also showed such a circuit tester to draw.ng 27 by having deep hole 75b for the 
pewter bump 40 taking care not to contact test jig 72' - the same - socket electrode 76 and test j.g 72 
costing The pewter bump 40 is lost respectively. Therefore, it can be made hard to get the pewter bump 40 

damaged. , 
[0168] Drawing 29 is the sectional view having shown the 3rd circuit tester roughly. 

[0169] As shown in drawing 29 . there is a probe 77 connected to the test j.g wh.ch ,s not illustrated. This probe TI 
support a semiconductor device 160 while supplying a test signa. to the. semiconductor device 160 
gestalt of the 2nd operation. In order that a probe 77 may support a sem.conductor dev.ee 160. rt is made thick 
toward Jhe part of a bottom from a part for the point which is contacted by the terminal 70 for a test and supports 
a semiconductor device 160. and the rigidity is raised. The rigidity is set as extent wh.ch torsion and I a derlec^on 
can mitigate to the range which is substantially satisfactory, respectively, when a sem.conductor dev.ee 160 .s 

[imfM such a circuit tester, in the condition of having turned the loading side of the chip 10 of a semiconductor 
device 160 for the semiconductor device 160 down, a semiconductor device 160 ,s supported at *• «un. ^e rt 
contacts the terminal 70 for a test to a probe 77. For this reason, possibility that the pewter ^bump 40 who becomes 
an external terminal will contact neither a probe 77 nor the test j,g wh.ch is not illustrated, and the pewter bump 40 
will get damaged like the 1st and 2nd circuit tester can be made small. 
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[0171] Next, the semiconductor device of the ball grid array mo.d concerning the gestalt of implementation of the 

3rd of this invention is explained. the sestalt of this 3rd operation is made 

[01 72] The semiconductor device of the ball grid array "old concern.n. the gestaft of this P 

into configuration where the terminal for a test is ■ n ^"^^^l3«3 1 S tor device of the ball grid 
[0173] DrawingJO is drawing showing the condit jon fJ^T^t^SX the resin plate 60. and the top 

— hip 

SS^JSS in d^O (a) and (b). the terminal for a test ™td^ " 
being made the shape of a square with an °'«*}* r %*™T™ £ ^ "bSffc each other is selectively 

r/ P redtfm^ 

STStlS the semiconductor device of the ball grid array mold concerning the gestalt of implementation of the 

thetcSol view of the semiconductor device of the ball grid array mold concerning the 
gestalt of implementation of the 4th of this 'nvention. resjn , ayer 46 or 

[0177] As shown in drawing 31, . the terminal 70 for a to*wn*h forme; dm the 

cutting for separating earner schedule section 20 from the resin , prate y fae ^ ide 

[0181] they make easy cutting for separate earner schedule ;ect,on 20 J£ 2nd - the 4th operation of this 
the semiconductor device of the ball grid array mold Jfa\e explain from now on cancel the 

contact precision with a probe . 

[0182] Drawing 32 is the perspective view showing the 1st res.n plate. thickness was set 

STSHTto ahownV the ~hr.no. m-J » *— ^X^rZrn. 1 a d.anot.on .„d oan*.r. 

BS— 70 for a t-t » pdM «* on r.inforoine n»»ri.,. 80-1. and ft. ta-nM 70 for . «. waa 
form.d in th. (told «hich o.nnot drforn. mo« «»*r » ttar«- r „p«,iv.ly aa * is auoh 

^rSSSSKTS'S. Sr^S 70 fo, a - — — d. 
of a circuit tester, or contact precision with a probe can ^ made good 

(OT*^rJ s wi ! __3 i, th. p«s».o«v. vi.» ahoj* th. 2nd ^ ^ . ohip )0 

*«- h 1.1. * i^zttissz^issiZE'' 

SSI S^Z^^^^^-^ — is reirf °" ed * tws 2nd 
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resin plate. In this example, thickness formed reinforcing materials 80-1 and 80-2 by the resin of an epoxy system 

WllfuAe^iS'Staftof the 1st operation, the terminal 70 for a test is pulled out on reinforcing materials 80-1. 

and was formed in the field which cannot deform the terminal 70 for a test most eas.hr m resin 

[0192] Even if it is such resin plate 60b. it can be made hard to transform, and while the terminal 70 for a test the 

socket electrode of a circuit tester, or contact precision with a probe can be made good, rt can carry out easy L of 

the cutting for separating carrier schedule section 20* from the resin plate 60 ]. 

[0193] Drawing 34 is the perspective view showing the 3rd resin plate. 

[0194] In 1st resin plate 60a. reinforcing materials 80-1 and 80-2 are formed in resin plate 60a and one 
respectively, and reinforcing materials 82-1 and 82-2 are similarly formed m res.n plate 60b and one by 2nd res.n 

[5?5]ThuTe , vwTreinforcing materials are formed in a resin plate and one. they may be used as a respectively 
different member. In this 3rd resin plate 60c. reinforcing materials 84-1 and 84-2 are formed ,n ream plate JHte^ free 
[ attachment and detachment ]. Thickness formed reinforcing materials 84-1 and 84-2 by the res.n of an epoxy 
system by 1.2mm like the time of the 1 st and 2nd resin plate, respectively. 

[0196] As shown in drawing 34 . reinforcing materials 84-1 and 84-2 use stops 86-1 like a scr ew. a washer or a bolt, 
and a nut and 86-2. and are stopped by resin plate 60c. Stops 86-1 and 86-2 put resm plate 60c by re.nforcng 
materials 84-1 and 84-2 through the tooling hole 64 of resin plate 60c. 

£l97 Moreover, since reinforcing materials 84-1 are put on resin plate 60c. the terminal 70 for a test currently 
formed on the chip connection side of resin plate 60c will be hidden by reinforcing materials 84-1. For th.s reason, 
the aperture 88 for exposing the terminal 70 for a test from reinforcing matenals 84-1 * formed in the part 
corresponding to reinforcing materials 84-1 terminal 70 for a test so that the terminal 70 for a test can be 
contacted in the socket electrode of a circuit tester, or a probe. „ 
[0198] While such resin plate 60c can also make good the terminal 70 for a test, the socket electrode of a c rcurt 
tester, or contact precision with a probe, it can carry out easy [ of the cutting for separating carrier schedule 
section 20' from the resin plate 60 ]. 

[Effect of the Invention] As mentioned above, the semiconductor device which according to this invention , has a ball 
grid array mold or an external terminal according to it. and has the structure which can reduce a ™nufectur,ng cost 
with the miniaturization of equipment as explained. The semiconductor device which does not need to hurt a ball 
grid array mold or its external terminal according to it before mounting equipment in the circuit board. A 
semiconductor device with the structure where continuation manufacture is possible and compaction of a 
throughput can be aimed at. The semiconductor device which can give a long life to the connection object .for 
connecting mutually the terminal of a chip, and the terminal for connection of a chip carrier electrically. The 
manufacture approach of a semiconductor device of having a ball grid array mold or an external terminal according 
to it, and having the structure which can reduce a manufacturing cost with the min.atur.zat.on of equ.pment can be 
offered. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll Drawing 1 is the sectional view of the semiconductor device of the bail grid array mold concerning the 

gestalt of implementation of the 1st of this invention. 

[Drawing 2] Drawing 2 is the state diagram of a Sn-Pb system alloy. 

[D rawing 3] The top view of a carrier connection side and (b) drawing are a sectiona view where drawing 3 is 
drawing showing the semiconductor integrated circuit chip shown in drawing 1 . and (a) drawing meets the b~b line 

mSiJS^or the top view of a component side, and (c) drawing, the top view of a chip connection side and (b) 
drawing are a sectional view where drawing 4 is drawing showing the chip carrier shown in drawing 1 . and {a) 
drawing meets the c-c line in (a) drawing and (b) drawing. 

[Drawing 5] It is the sectional view in which drawing 5's being drawing for explaining the typical example ot 04 

technique, and having shown (a) drawing and (b) drawing in order of the connection process, respective^ 

[Drawing 6] It is the sectional view in which drawing 6's being drawing for explaining other examples of C4 technique. 

and having shown (a) drawing and (b) drawing in order of the connection process, respectively. 

[ Drawing 7] It is the sectional view in which drawing 7's being drawing for explaining the example of the example ot 

C4 technique, and having shown (a) drawing and (b) drawing in order of the connection process, respectively. 

[Dr awing 8] It is the sectional view in which drawing 8's being drawing for explaining the electric connect.on with the 

chip of equipment and printed circuit board concerning the gestalt of implementation of the 1st of this invention, and 

having shown (a) drawing and (b) drawing in order of the connection process, respectively. 

[Drawing 9] Drawing 9 is drawing showing the property of the resin used for the resin layer. 

[Drawing 10] Drawing 10 is drawing showing the relation between temperature and distortion of a bump. 

[Drawing 11] Drawing 11 is drawing showing the relation of the distortion and TCT cycle of a bump. 

[Drawing 12] Drawing 12 is the sectional view having shown the condition of mounting the equipment concerning the 

gestalt of implementation of the 1st of this invention in a mounting substrate. 

[Drawing 13] Drawing 13 is a sectional view in one production process of the equipment concerning the gestalt of 
implementation of the 1st of this invention. . *u ^ + *u- 

[Drawing 14] Drawing 14 is a sectional view in one production process of the equipment concerning the gestalt ot 
implementation of the 1st of this invention. m ^ MC x fl i t n * 

[Drawing 15] Drawing 15 is a sectional view in one production process of the equipment concerning the gestalt of 
implementation of the 1st of this invention. „ . - 

[Drawing 16] Drawing 16 is a sectional view in one production process of the equipment concerning the gestalt ot 
implementation of the 1st of this invention. m -M *«u. 

[Drawing 17] Drawing 17 is a sectional view in one production process of the equipment concerning the gestalt ot 
implementation of the 1st of this invention. m ^ o4 .„, + ftf 

[Drawing 18] Drawing 18 is a sectional view in one production process of the equipment concerning the gestalt ot 
implementation of the 1st of this invention. ^ . . 

[Drawing 19] Drawing 19 is a sectional view in one production process of the equipment concerning the gestalt ot 
implementation of the 1st of this invention. 

[Drawing 20] Drawing 20 is a sectional view in one production process of the equipment concerning the gestalt ot 
implementation of the 1st of this invention. „ . - 

[Drawing 21] Drawing 21 is a sectional view in one production process of the equipment concerning the gestalt ot 
implementation of the 1st of this invention. rtf 
[Drawing 22] Drawing 22 is a sectional view in one production process of the equipment concerning the gestalt ot 
implementation of the 1st of this invention. . „^ +Q , f rtf 

[Drawing 23] Drawing 23 is a sectional view in one production process of the equipment concerning the gestalt ot 
implementation of the 1st of this invention. ^r^u^ii 
[Drawing 24] (b) drawing is the top view which drawing 24 is drawing showing the semiconductor device of the ball 
grid array mold concerning the gestalt of implementation of the 2nd of this invention, and looked at (a) drawing from 
the component side, and a sectional view which meets the b-b line in (a) drawing. 

[ Drawing 25] The top view and (b) drawing which drawing 25 is drawing showing the condition of having separated 
the semiconductor device of the bail grid array mold concerning the gestalt of implementation of the 2nd of this 
invention from the resin plate, and lookedat (a) drawing from the chip loading side are a top view when removing a 
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r^w7ng2o] Cowing is drawing in which drawing 26's being drawing showing the form of an index, and (a) 
showing a radii-like index, and drawing showing a hole-like index. 

drawing 27] Drawing 27 is the sectional view having shown the 1st circuit tester roughly. 
rPrawine 28] Drawing 28 is the sectional view having shown the 2nd circuit tester roughly. 
rDra wing 29] Drawing 29 is the sectional view having shown the 3rd circuit tester roughly. . 

Kmg 30 The to" view and (b) drawing which drawing 30 is drawing showing the cond*on of having separated 
the semiconductor device of the ball grid array mold concerning the gestaft of implementation of *e 3rd <rf th^s 
invention from the resin plate, and looked at (a) drawing from the chip loading side are a top view when removing a 

ESSnJ Dewing 31 is the sectional view of the semiconductor device of the ball grid array mold concerning the 
gestalt of implementation of the 4th of this invention. 

r Drawing 32] Drawing 32 is the perspective view showing the 1st resin plate. 
r Drawing 33] Drawing 33 is the perspective view showing the 2nd resin plate. 
rDrawing 341 Drawing 34 is the perspective view showing the 3rd resin plate. 

r pZing35] Drawings is the sectional view of the semiconductor device of the conventional ball gnd array mold, 
rnrawing 361 Drawing 36 is the state diagram of a Sn-Pb system alloy. ... ,j„ * h _ 

[Drawings?] Drawing 37 is the sectional view showing the process which mounts the sem.conductor dev.ce of the 
conventional ball grid array mold in the mounting circuit board. 

circuit chip. 12 - A pad. 14 - Silicon oxide. 16 - A — ^ - A 
pewter bump. 20 - Chip carrier. 22 - The pad for chip connects. 26 - A barrier metal layer 28 Pewt er 
bump 30 - The wiring layer in a carrier. 32 - The pad for mounting circuit board connection. 36 - Barrier metal 
layTr 40 [ - The layer of flux. ] - A pewter bump. 44 - A conductive connection object. 46 - A resin layer. 50 
60 [ - Index - A resin plate 62 - The slot for cutting. 64 - A tooling hole. 66 70 [ - An ,nstallat,on hole. 76 / 
- A socket electrode. 77 / - X probe. 80-1 80-2 / - Reinforcing materials. 82-1. 82-2 / - 
materials. 84-1. 84-2 / - Reinforcing materials. 86-1. 86-2 / - Stops. 88 / - Aperture. ] - The termmal for a 
test. 72 — A test jig 74 — An insertion hole. 75 



[Translation done.] 
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[<ft£f§S5fc©&ffll 

[B#*2] MBfy^iryTi:, WE^y^frr 

srt i KB*©*****. 

[W#*3l HBf-y^+yTtt* 
S r £ *4Mft t i" 1 *i J; t/W*« 2 v >-T 

0 p p m/"C~ 7 5 p p m/^&B, 3 0 

00Pa~9500P a<Dffiffl^fo5t©* i e>StfiX"C 
v ^5 £ SrW* i: i" 5 1 3 b vfn*»- 

[W#*5] 4MWWMHa«^y^KK»te>*i.-CV*S 
[&W©i£Nafctft9n 40 

[0 0 0 1] 
[0 0 0 2] 

[^5!5<0^] H3 5fi, &&<Otf-*'in> V KTU-f 
(Ball Grid Array : BGA) S©f i»3SSO»ffiB 

T?fo5o 

[ 0 0 0 3 ] E) 3 5 HL^i" <fc 5 fc. #»«MJ0«t 



* y T 3 tlgftCg^$^V^<^2tt > <^y 

v^S©m@4 Mv< 
y/S©S®4i5f-^*t y T 3©8KEfctT*MfcfcE 

[0004] i©J:?^-/^^K7Wa©^ 
7^K^y y KTW (Land Grid Array : 
LGA) ©-o, y^WyKTWiC 
^iJUfciSBtt. »«(Sffil't!l-K©ftb9fc. SIS 

[0 0 0 5] r©J:5*?vK/!lyK7Wao« 
#J6«fc«U-C^S»H-»'y*y y K7^I©¥?*8 

[0 0 0 61 ST. HI 3 5 KSrf ¥*#!HBtt#-A'^ 

ji y |,7^Sj)-o#|t?i)5ii ! , ^(o^^i-t. f-v 
-f\ 7 3 t CiWifiSK*''^^^ 

7 ,, 2tr < t9 : jToTV^r tt-fc^o ii^tt. ^-y^lt 
f.^*t!)73i:li^vf^y^!7^tCi!)l^ 

[0007] l*»u f^ikfy^^si* 

[0 0 0 8] roJ:54liSllt. B 3 5 fc*v*-«1f<? 

/svy*/^^2tcJ;or^-t-5r:t-e. ^y^^y 
T3 ©^$^ ^s,^i(D*#$i:iSf£Pl^i U * 

[000 9] ^^ftfyT'ltf^^St 

.o fevers, «*.« mm* 3-22337^ t*»cp^ $ 
[0010] u»»u r©«*>gffl-efi, ?-rf\** 

[0011] 03 714, El 3 5 IC^-TjK— ^y* y y KT 
u4So¥*{tlHI 100*. SSlsiKS^ 2 o o icH 

[00121 @3 7\z^-rxo\^ 
\zmmioozmmi-zk2. *<D/>*ws-m<o& 
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4©gMS*iG5< LXtsfrte^b. /^s9*-y?2&*.Z 
[00 13] r©J:5<en8HS:**S**»'^»» ;: « /N 

[0014] H3 6tt, (Sn) -«B (Pb) 

&©:R1»B|-e*>a. S n - P b 3V&&(4, 

[0015] ia 3 5 tstssoiw, «*.rf 

V^l!©m®4 tCf4S n 6 3 w t . %/P b 3 7 w t . 

3wt. %/Pb97wt. %<D/^^^m^^^t 

[0016] HI 3 6 (D^ISia^^-r ± 51-, S n 6 3 w 
t . %/P b 3 7 w t . %<D&fk'^?<OM&te%> 1 8 
3<C, Sn3wt. %/Pb97wt. %(0^>-^(Om 

[0017] la 3 6 }c^-f-E^(4*ft^;'efo 9 . *> 

[0 0 18] 

[HW*s»*bJ:5i:-r5«S] KA±©4 5K, 

[0 0 19] Z<Dtc#>, fy7*^!)73li, />i/^/< 30 
Sit©, 0ijKifJ3 2 orUAi^ffltaXSl-W^feHS 
[0 0 2 0] L*>U fj»7**ty73l:*Wn?#, *» 

[00 2 1] Cl©3§PJ!f4, ±|E©£K:ft*T&$;h,;fc.<> 

[0 0 2 21 -?:©Sg2<D@#)f4, SlKOBlftSr^ 

- y H7HI, fc5<»M4-**tfZ»Cfc*ttW8 
[0 0 2 3] *fc, -£©iS3tf>@&*)t4, H©IW, fe 

3^f*js 2 ©aw***-*** mmm^t^m 



4 

[0 0 2 4] ^:©SS4<D@tf)f4, ^1©S#K 

5<,M4Sg2©@#K fe£VM4f&3©@lM)£i§J&1-*t t 

[0 0 2 5] *fc, ^©H5©@ffH4, #-^yyH 

[0 0 2 6] 

[^«&fl?*-T5fcft©#IS:] ±fEg£ 1 ©Bft«ritJ£-t' 

[0 0 2 7] ±ffiSE2©Btt«r»*-t-5fc*fc» 

[0 0 2 8] ±!S^3<Dgl$ST^j£-t-5fc«>^ 
[0 0 2 9] ±IES4 0g6*lSr^J*-r5fc*^> -«>38 

IS/<>'7 B W^«i^i 9 te< . «U^flS^** s 2 0 p p m 
/t~7 5ppm/t©m tyW3000Pa 
~9 5 0 0 P acO^ffltCfeSt^^bilA/^- t 

[0 0 3 0] ±|EB5Wg6<3Sr*fiS;i-5fc«){C x Z.<D& 
f- 7 ^ t y Ttc^lt fe*u-CV^*1l(HBSB»ffl*?-i: 

[0 0 3 1 ] 
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5 

mm<omt&<Dmm sat, z.<D&w<omtik<vMi®*®L 
[oo32i la it*, - (D&w<?y% i <o%%(nmm^% 

ZTK—zuyy y YT\"< (Ball Grid Array : BGA) 

g®¥at{£3&f3offr9BU ®2fi, *X (Sn) —IS 

(Pb) ^^CD^ffiEl-efcSo 

[0 0 3 3] El 3 (i, ID 1 lC^1-*^«£«©lH]^ 

^•yy«r*i-H-C» (a) Elti^r-V !J T^ffiW^fffi 
0, (b) Wit (a) 0a> b - b m^fe 5 ®fffi[2!T?fe 

(a) iati^f^i^ffiw^ffiia, (b) iaii^i£ffi© 
spffiia, (c) iati (a) m&xxf (b) ia<p©c-c 
^(ifD v 5»fffiia-e*>5o 

[0 0 3 4] *i\ iNBtfls^HEJS^y^ov^lftW 

[0 0 3 5] 13 3 (a) *5i.tf (b) tc^-T.fc5U:, # 
iffiT-ffc;;^* znzxstevv-y? * £ ft 

s/t^i oo^^yr^ffiii, s/!)3>«ti (s i o 20 

2) 1 4K± 9S*?*VC*S9, iOv-ya^SWtl (S 
i 0 2 ) 1 4Kfi, *v Kl "2©*ffiSr*a**5fc» 
©*jJS»j*£;h/0*S. «36»5>«m*ftfc^s' Kl 2# 
*<D*ffi±{w(i, fljttfsy^ (Ni) ftif*r«tr^ 
U ^/Hg 1 6 Sr^L'C^>'y^>"^l 8 2Sfl2j&&*t 
T^5. ^y^^^l 8(i, f-r?\ OOSiKffit-, 

ftJW*fcE«*ft*. 
[0 0 3 6] 04 (a) *5.fctf (c) l£^1-<fc 5 

±E^-y^"i 0K)/<y Kl 2^ft-?*tf-*NS£ftfc?"y 
^ftKffl^y K2 2tfS^j5fc£H-C^£, fs'T^ffl^ 
y K2 2=&*Z>«a5±l;if4, (Ni) ft 

ifSr-^tf^y 7^^^i2 6Sr^LT^>'^<V^'2 8 

[0 0 3 7] 04 (b) fci-fctf (c) lC75i-J:5 

fc, fjr^t y T2 OWHiSffiKfi, -hE^s^SSS 
ffl^y K2 2^, 2 0 rtKJfcf&SHfc* 

+ y TrtBEiSUi 3 04:^ LT*ft«fc*tt£ftfc*Sfia 
KlWffl^y K3 2as^j&£*i.-CV^ 0 *^yTI*3 « 
gfii^S3 0tt, f-y^ty72 0©f f7^ffill; 

tttt&anEflue (ia^-Br-r) , f?^y72oo* 

JfiiB±fc»J«*ft» 3Wfiia**«E«WB/<yK3 2K:«E 
j&$*LS0?S£*EESfUl (H**i*) , *r?**97 
2 0rtfc»rit£ftSrt»E*l*. 5^y^^yT2 0(C 

EttJI i: ±ErtSSE8U§ t SrEV>fc«MSS-t-saS*l*>K 



0 

[0038] HgllE]S8g««^ffl/< y K 3 2 <D*fl5±lw 

-ir/V (Ni) ttiffe'&tf^yTX'^JBsetr^bX^ 
^yy<V^3 8*S^StvTl>5o Ay^<y^3 8 
{i, f-y?** y T2 0<DH!!£ffiiw. frJMKKEESft 
T^T, toW/SH-h L,x<Ds^ys*>"7M<nWM4 OS: 

*i»flc»E!»»feft* J: 5fc**vCH3. 
[0 0 3 9] &*5, ^^y/<^3 8 0#*h©»*LV % 

— ooCTti, s n - p b ^-g-&co/«e^-e^^* s *t>®v> 

S n 6 3 w t . %/P b 3 7 w t . %W*SAy^t'fc 

5. -Hfi, ±B^>vy/<^i 8. ^y^<y72 8 

[0 0 4 0] &*5, 04 (a) C/T^^tl^Z^ii 
4 2ti, JiE^yT'l 0^*^*v5E^Sr*b"^V' 

[004 1] rotsmi, f ?71 0i:M$ixfc^y 

8 <?yZf*^\)T2 0\Zj&f&Z*ltc^ls 

^©Wfi, *x (sn) -» (Pb) ^y^-efc 

W4^-eB^^tt)ft< it5 S n 6 3 w t . %/Pb3 
7wt. %<D*^V^t?S>5o afiWxS^^^WW* 
(4, f-7y*^y72 0©»lttl;i9^^5-i^ 
#5;^ Sn-Pb^^£ffl^3i:£(-li, 
,&£<|g:<JJfl;t3f::«>i-, — 0tJtUT(iS 

n 6 3 ± 1 0 w t . %/Pb37±10wt. %&.&<» 

ttff, ia2<D«ffiiat-^-rj:5(-, ^^220 

4- £ 5 iff* < -e # 5 o 
[0042] z\<Dmiv>Mn<DMmiz&z>mw.e> 

f^7*t!l72 0l:it 7/V5t-fe7?5'^SSi9 
SfffBfc^y yHiS^^bhti^. roSS^Tfi, 
f-y-f\ 0 if !)72 0£<0&$ct-, _hi£Lfc. 

0 ic^flS^T-y v r fc^^MBlcftoTV^ 

>^^y vhSHfctw-cfcSc 7yyMS©*o 

Jf^LV' D©0ilfi^7^3i^^V'^^i'^*>^ :6 ^ * 

[0043] lastc^bfc^y^'i o tia4(C/^bfc < ?- 

y^-vyT2 0t : Sr, />y^<^l 8t^y^> 
7° 2 8 i£rS:vnc-£-gc£-£S. ^•gc$tifc^v^/<>'^ 

1 8*3«t0^^^>'7 p 2 8iC, ^1 8 3°C£Ui, 0iJx 
«2 2 0'Ctg)2m fUiSr-^x., -th-Pit***"*". - 

> iai{c*-TJ:e>fw, fj»7l0©^K 
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i 2 if '/^tH7 2 oayf-y^f^Wl^-y K2 2t 
££Wc^ftK&r £ 1-3^©&«iK#4 4 Sr^riH" 
3. £^K&ig!ffl8l®&4 4£IJfifcLfcl$L f^lO 
h*f-y?*>? y T 2 0 k<r>ffl<DZeffl\^ffim*3EtR-tZ> r 
i: "C\ WIBJB 4 6 *MBJ! 4 6 ZMtfttzm 

iB©-o©09tt, #y^ ? h'%ktmitmmm-?$>z 0 

[0 0 4 4] JbBB»<aSr*rt-**3M«Stat»*)5i:» * 
■f , Sicffl^m#4 4as N Ay^yT'l 8t/NV^ 
^2 8 t^^rtu^tl^-Tr t-C#TV5o -©fc*, 
%RffiV«S#4 4 ©jfififcf*. S n 6 3 w t . %/P b 3 
7w t. %tf>#t,ft-C&3o 

[0 0 4 5] r.©J:5telfeB5ffl3|t*flc4 4^*ft^>'^ 
[0 0 4 6] S^il»4 4«iSiaii > 

[0 0 4 7] ^yyAy^i 8isJ:o!^yy/< 

y/2 8 &^*xeh^LT«i8Effli»«{*:4 4 

[004 8] J: 9 „ zNHStt&RtM 4 l± s 

[0 0 4 9] rwgWftfco^T. SfeteffiWfclWH- 
■5o 

[0 0 5 0] -^y^V^l^T, *?--y-?<T>'< 

Kl£il5l^'^y^>':/fc&9tt»7fc, C4 (Controll 
ed Collapse Chip Connection ) S$fff4, %f\^& "Cfo 
•5, C4ftfl:o^t« 1 *S4$1t^4, 8 2 5, 2 8 
4 -^~^», Microelectronics Packaging Handbook, Van N 
ostrand Reinhold, New York, 1989, p. 368 fcBS^^H 

[0051] 0 5 C4 SW^ASW^^J?rSil^i-5 

tLtbomX\ (a) 0*3iO! (b) ISIfi^tb^tU^X 

[0 0 5 2] £1\ 0 5 (a) K^-f-J; pt-s f-yrfto 
K3 0 OtCfi, SB^y^yT'3 0 2tfS^/££ 
*v0">£ 0 MMfo'^^yte. Sn3wt. %/P b 9 7 

w t . %oMj58;t?fc5o rcBH^v^^a o 2 
&\ y^S^ro^iKffl^y K3 0 4(D±iC5l55J; 

[oosalttt^fcS, @5 (b) ic^-t-«t5 
IC, Ha^y^VT-S 0 2Sry 7ci— rs. :© 

^3 0 2£@<fc;$-tir5o 

[00 5 4] ^coj;5^C4g[^-efc.5t, K3 0 
0 £ Wfcm'< y K3 04t t: WHSffiRft 3 0 6ia 

<o, Kwz&wtrzz. b&x-$z>« rw^mi4^^3 

0 6(t Sn3wt. %/Pb97wt. %-Cfo?)f3^ 
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[0 0 5 5] LA»U Sn3wt. %/Pb97wt. 

\z.m&&T&Zb* Sn-Pb^m 
P b ©j&ffiastff OB U -?:CD^iw, a + j34S, Sn-Pb 
SniPbtdSSC«9feofci^dST'T<5 

(ei2<ds n-p b-&&coftmm$:&m) . rcofc*. 

* <D»fiiiattlcr±. *Wf"fc P b fc'lt W^b% 4: , SntP 

iH^HkJs^tWWNiKt***^ #W£«R#3 0 6!SMW» 

[0 0 5 6] *fc, Affl«3Sec4ftflf"Ctt» :©H© 
HJfe©^(Oi5^taS2 2 CCir^p, ffia-c©^^ 
20 ^y^n-fi, ^atsrtttt^^. 

[0057] ig6(i, c 4$m<o®.<nm*m.w-tz>tz.ib 

OBI-C, (a) IgUteit* (b) Htt-tix^nWRxSJH 

[0 0 5 8] 07f4, 06 il^8H::C4&ffi©0i.|<D0iJ£: 
Ift^i-SfcfeOig-C', (a) 0*5.fctf (b) mttti^ 

[0 0 5 9] 4f, 0 6 (a) (C^i-«t5lC, 0 5 

(a) \z#\,*xmwi'tz.Mb&<mch<?)-?hz>mMM. 

^yy/<y^3 0 2SrtUfcf y/^fcS. -try 

t fcCSKf^y K3 0 4 Sr*Lfc^i««dSfc5 0 d 
y K3 0 4©_k»Cf4 > ©It^©* 

S^y^y7*3 o 8&Mf££tixi<^z>o iWit&^y*' 

^^7°3 0 2<D{&M&, 05 (a) f;i*J^-Ctft9i Lfc <fc 
oKfrmz'ik^ 0 6 (b) iC^-f-J; 5> tc, 
y7'3 0 8$:y7n-t5. r<D^ x i&gSr^t&KM 
U y 7d- $iifc*^yy^y7'3 0 8SrH'fb$ii: 

[0 0 6 0] ;©i 5f£<\ll<DC4mmx*tb?>b, 
40 y^yy3 0 8Sr!)7n-t5rit% /<^K300 
kWHtm** K3 0 4 t SrSv^cjg^#5fc*^. i& 

'j:C4ftWf4, Proceedings of ECTC, 1993, IEEE, p. 1 
82~p. 186 l£&3^§;rVT:i/'>So 
[006 1] L* S L> /<y K3 0 0 i^ffl^.y K3 0 
4 t «:E^tt:85tt-r5W«ttfiHS»flE3 0 6 {i(4. S n 3 
w t . %/Pb9 7wt. %<D-g-^i:, Sn6 3wt. 
%/Pb3 7wt. ©^#3 1 OSr^-fS. 

so [0062] r©i5i-ffi©c4gfti4, {gia-eco^ 



ft £3 ¥9-92685 



9 

0 0 bWStm^y K304t SrSVMcggl-rs^S^S 
r#3 0 6C, H&ofc^JSif? Ltf>ig#3 1 0££1* 

[0 0 6 3] tr5t\ ^^E^it^^fi, SS 
(D^^^tCtoT. E17. (a) ^TjVTcfc?^ *fi^>- 
[0 0 6 4] /h^l^A^^^^S 0 8^ct«9#b 

tifc^mtt@^3 o em Ei 7 (b) {c^ppa^ 

^3 0 8^/h$V^*ffi^^>'^ft^ / >^<^ { 5> iSBi 

[oo6 5] m#Hu^oi*K»^*3^T, 9im4£ 

*&g!#:3 0 6M< ^Sr^Cfc^CQfi. fo^aSSSU-f- 

[0 0 6 6] Lfc^oX. ^mt£«^fi, El 7 (b) 
[0 0 6 7] El 8tt. rO»WOj6l©jBftO»mfcfR 

(a) Ei*5<tt^ (b) mittn-etrfg 

[0 0 6 8] El 8 (a) fcjjrJ-J: El 3 (a) 

(b) ^*5^T^L^Ji^i:^<^ID 1 b^T*fea*ft 
^y^yyi8?:tlfcf^^iot, E14 (a) *3 

it/ (c) tr*5^TtftWbfc^i^<IHISt>OT*&S* 
ft^y^yy2 8 Sr^bfc^y ^ 0#fc5 o 
8<75ffi:aS:ft«>fc«. H8 (b) IC 

4 4Sr#5o 

[0069] z.(dx o^y^t^D ^hmmt(Dm,% 

fhy7P-t5rfC, Kl 2 &«&B/<y K2 
[00 7 0] &mtt&4£#4 4<D»tttt. f»»4 



/0 

^M/^fc. «3tttlc»v 
[00 7 1 ] S felc, %fBtt%Rtt4 4 tt^T, S n 6 
3wt. %/Pb3 7wt. %cD*fi^^^cO^T^figi 

[0 0 7 2] b^^, Sn63wt. %/Pb37w 

T) CttWott, affi, BP*>P b©JSS* 5 it»- 
Vrm~f 5 ^ i tt* < , a + 0 BP*> SntPbi tfSjg 
t5fcofc»S«5-et<5 (E12 0S n-P b^CD^ 
io fSBI«:#fiS) o Ufc^oT, ofc««**# 

[0 0 7 3] ioT, r(038M<0*l(0|llfiOJKffi»C« 

[0 0 7 4] fct>£//, *ftofc^Iif5l/©«##4 
WOT?, El 7 (b) lC$efflAK:*S*b*J: 5fc<tttb*S 

««ttt>ff<*&. 
[0 0 7 5] ^fti^^^4 0, 

|SSn6 3wt. %/Pb3 7wt. °/o^)Sn-Pb| 

[00 7 6] H7C^^-efi> I n 5 2 w t . %/ S n 
4 8 w t . %<D I n yi^^A) — S n (*X) 

Bi58wt, %/S n 4 2 w t . %<£>B i 
(tf*-^*) - S n C*X) Sn9 1w 

t. %/Zn9wt. %C7)Sn (^X) -Zn 
^*ft^^^^> Sn9 6. 5wt. %/Ag3, 5w 
30 t. %<DSn (*X) -Ag (W 3R*A>^>'^ Sn 
9 5wt. °/o/Sb5wt, %<DSn (^X) — Sb 

[00 7 7] HTC^^-ef*. S n 6 5 w t . %/A g 
2 5wt. %/Sbl0wt. %(OSn-Ag-Sb^ 
^t^N>-^ N Sn95. 5wt. %/Cu4, Owt, 
%/Ag0. 5wt. %OSn-Cu (^) -Agl* 

[00 7 8] H7c5K-fr^"ett, S n 9 7 w t . %/C u 
2wt. %/Sb0, 8wt. %/Ag0. 2wt. % 
40 (OS n-Cu-S b-Ag^*S^V^^Srffi5 -i: 

[0 0 7 9] 4*5, rJX?>CO*S^^^Cio^-Ct, S 

[0 0 8 0] W/IBJ14 6fcffll>e>ixfc»flg^» 

ttSr*i18L Ell 0«> ja^t^^^/O-^ 
^4 4) cD^^£co&g^Sr^"rEl"efe5o 

[00 8.1] *fc % r<o^ionlSojK«s^5^B"e 

tt, ^fl§S4 6&, ^y^l 0if^y720fc 
so (OBfloffilBfc, ±S2»ffitt«8E«c4 4oaHS:H5J:5 
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(7) 

// 

0\Z7H1r£?teJf ; 7xm&&T g£f*o4o©gtJi§A, 

[0 0 8 2] Cl©J:5&^i;5 4 6£S5:tt5±g&SK> 
CD-Oii. fj/7'10ify^ty72 0tOlig©g 
Wlt3-H,tf7yi0tfy^t!)720tBS 

7d-«:, B<Btt&£tt4 4^Stf^i:S:E5lhi-^ t 

< , BJ&fc £@fn U *t8tt«»# 4 4 © jMMrB C r. 

[0 0 8 3] iOJ:5ftBWSr*J«-f5*:«>^ «*■ 
46©OTb«x EI9*iJ;U 5 iai Oiz^irX *MBB 

ita!;2 0ppm/'C~7 8ppm/U #7*^ 
^Tg4100~200 < C> tV/*Ei«3 0 0 0MP 
a~9 5 0 0MPa (£B) fcWB3il,fc*>©*aA/ 

[0 0 8 4] fc*S» ±B:*f5:*i6»j6Tgfctt» BB"C 
[0 0 8 5] SU<lt «MiJB4 6S:«l*Ufc.»ffiA, 

tsrt-e, -hlE©&B t ft 5 <fc 5 £ bfco 

[00 8 6] fcfcU ±B»iMK***» ±OTMfc5*t® 

£#*fcov*-cr±» ^©•gr*a*r, 4 0wt. 

f, 0iJ;Lfi3 8wt. %Mttfc. -*«±» ^©^ 30 

4 o w t . %a± * « , < 

f'^10tf5'^t!)72 0tO^om 
ttfy^l 0©>t 1 dfegB#©T©£rafc#'l' K#3S£L 

[00 8 7] fc*S, BJBK7 -f 7-t U-CflWM*53S*s 
J:t«Mft«3SSr«MBfc 4 0 w t . %~ 7 5 w t . %©& 
■ ^t**5wito^TI4, *H4#ffgS4, 9 9 
9. 6 9 9*lrKM^&foZ>o 

[0 0 8 8] 01OCI1, m3tb'»?'*>"7 
«8R*4 4) ©^i©M#a s 4o©#tfl§A, B, C. « 
D tco ^ T -t $ *t"C l» * 5 o 

[008 9] mi 0lC^-r<}:9^, 1MgJi46£*LT 
1>5»«-Ctt» »JRJi4 6#*^«BfcJt'<» mScO± 

^{*«BfcHSH£JbH«EI6S«fc»i"* t # ©^ 
[0 0 9 0] Sbfc*«ttl«!*4 405*t, ^9* ! 
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©#7«Tg («15 0t) JH)t»HV*MIC, 
D £jlfi*t£ w t LV\> B®tt«B#4 4 ©S*- 

$r.fc!>/h3<-C#5©ttu ^^^Tgi 5 , 

**s, »«tt«iR*4 4©w[*ifcaurt>, 

#4 4 fcA»/i5*o*JP**v % . 
[009 1] Hi Hi, /<y^oS*iTCT*^ 
ioBt»*r*-*"H"C*>5- Hi l #fflIJ§4 6 

fc#fcfcvMHEB©BB»*tt "O" 9tJ:!)^7h4 
tVx «tJBt»4 8t»o«BO|»»*l4 "□" WK-tO 

[0092] ill ICti, 4-o©^©^** 5J &H- ; eH 

[009 31 S1 ©Hlfctt, BJMI 4 6 fc#fcfc^»B 
©3I»-C*>9. B2©2*»tt» «B©«»*HBU ^ 
yy^yy «HMSBR«*4 4) ©BS«rBfl:3*fcB 
§L fS3©Hgfcfi, ^x*V < ?>-7 , 4 4©^5£SrBJ£U 
»j»o««l*iEfl:**fcl»« B4©B»tf\ SS2©* 

[0 0 9 4] 3§l©3?SUCOVNT©i£L^iftW±^B&-r 
5*5, BJBB4 6 *»fc&VMKBT?tt» «S4 6 Sr» 

[0 0 9 5] Si\ B2©BB©«*K:o^Ttt0H- 

[0 0 9 6] I2©SI»Tf±, ^y^^©»*ht 
3 0 Mm. 5 0 Mm, 8 0 m miC Lfc 3 og£«£&ffl L 

fco rH&roBB-ewu bjbb 4 bobbin ±mmm 

A (E=3 4 7 9MPa, a = 7 4ppm/ < C) Srffl 

v\ ^-yy^^yT2otrtt, swbis*****^*^ 

fo5 F R- 4 i: Of fins tW^-tH-eHfflvfc. 
[0 0 9 7] Bi Hc^i-J:5tc, i©*^T?ttx 
^V^4 4©ffi$ h£Ss 30m m, 50/im, 80m 
mi:ffi*5tJ:o*vT> A^/<y^4 4tfS?«<ft5 
^[&]^fe6.nfc 0 ^©^|6]*^(*, ^^^7*4 4 
SrS^IS<1-5fc*t-»*, ^y^y^4 4CS*h 

ys>'^<>'7 p 44©ia$h?S:fc?>S«ii5<^"5^ 
t-C?, f y7*l 0 tf?7**t!J72 0 t©^aiSiSr 

fcft ©^ yy^yyroO'f** 5 ^^ < "CBtf , 
fcSVMi^y^l oif^»72 0i©H«)2llll 
©Sffl* s fc 5mS7^# < ft 0 . BJiBB 4 6 ©a«Wft3S 
aasiS££, fo5V^t±/^>'^>'7 p 4 4©tai s fo5® 
&*t<ft ; 5- Ayy/<y7'4 4@M^''i 
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[0 0 9 8] *^©5lft©ife*fco^-ciR9!-*- 

[00991 13 ©|g»fc«t>*vfc*eri, >^s#*s 
r©itS£h£, »*L^t$nfcft, en*>8 0Mm-e@ 

16U WIBJB4 6«>«rffiSr. ±SH»JMB (E=5 8 6 7 
MP a, a = 4 1ppmA) > ±ffi»JMC (E=6 0 
5 0MPa, «=3 6ppm/t) , ilEWilD (E = 
9408MPa, * = 2 3ppm/t) tLfc30©gl i 
BSr^fflUfcc ^5)3o©8f©f^*t!J720 
[c»iFR-4Srfflv^fc„ 

[01001011 ic^i"<t 8MBA, WIMB, #f 
Age. ftMBDON!-?, ^>^<>':/4 4asa**<fc 
9, 01 0^*UfcM#*^®u-i/UT?5fe^$^fc 0 

[o i o ll IS 4 ©3?*©*6*fcoi, ^-ctft^i- 

[0 10 2] H4©Htm /^^^©iftSh* 
2 0 m m, 4 0 m tfc 20©lgi5ffiffl * ^fc. - 

[0 10 3] 01 f 5'7 , *^ry72 0 

JB 2 ©Hi* t H«* - * 

[01041 rw<t5C. r©«Wtt, yr 

itf7;V$t-fe7 5 5'^^ lflS7A'§ = *A (Al 
N) ftifCfeft. fy^J)72 0tt?5y#*O 
t©S:ffifflt5t> fy^+y72 0Mffi»Ot© 
it) fix K5g=>^ M±*»*tf. 

[0 10 51 L*>L^* S 6>, />y^V7'4 4t#ft/'> 
y/iU ^ott§4 6S:Mt5rt(a!)s IRtt 

3 N tv5gb*tt, 01 1 Kifc^ftT^SJ: 5fc*tftr 

[0 10 61 &*3, «TOJi4 6fc****S7-f7-lC 

fliJx.tfg'tfc'TVV^?^ (A IN. §ftBf3H£$Ca = 2. 
9ppm/t) -e*>5o SMfcTA'5 = !7-fc«:7-f?-fc 

fc t # . »ffl^!RI*««* a A? 4 0 p p m/'CWTK-r 

[0 10 71 fcf£U ^fcT/^- 1 ^^*** 5 ? 5 
wt. "/oEJLt-e&Si:, 5K©i:#fcia"5K. «tt 

it. 

[oiosi mmm* 6c<-«it #y-f 



[0 10 91 »u:tf7*=-/i'*»«H*» *^^®* 5 
f-^lOt, f 5 '7 , ^!)72 0©fy7S 

[01101 r©i5^1 ©3llS©»ttfc«3#-A' 
4 4S:*S^^«t5^tt<t^ ^l Qt 

o ^■y^^yr2 0iSr«a"C«aSfe**ii: , t>^ I* 

[0 1 1 ll Sfc, fy7-10tfy7^y72 0i 
©W©3l»fctt«WB 4 6 fclMfc-rs r t ic «fc <9 > 

[0 1121B12H, JBlO|UfcO»ttK«S*-> 1 ' 

try? ktws©****!*** ■mmmm^^r^ 

20 ^ffi?r^Ufc»T®0"efcSo 

[01131012 KTjk-rX 5 fc» SB 1 
#5#_/l^y K7WiO«H 5 0-Ctt. 
^y^^tfy -v y T 2 0 t ©Ffl©^!^ tCtffJig/I 
4 6«&£*v-0^<bt-±^> /-V^^S© 
«B4 0SrSE36»*2 0 0O«BB5ffl«T-2 0 2K:, 

loi i4i ^<d&w<o% i (DmMni&ffi^&z 

[0 1151013-01 8tt^*Ve*U ro«W©JR 

giigXSIIM^bfcWrffi0'efc5o 
[0 116101 3fc*i"J:3fc. fy7l 0©**y 

:077y^tlt B*7*7T^^ 
©R5 0 0 2> fft^gII©7 2 0 0A, 0*/^^^ 

# 1 1" SSI^i 3 -7* ^%<oy 7 y V ^* 5 ^ffl w t * s 
[0 1 17] r.©775'^75:i*lSl4. 

^l^tt, «*i-*ii:t>-e#S. ^> 2 0 0'CEA±© 
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10 1 18] &t", IH 1 4lC^i-<t S&R£&*tfc 

^-efc^o r079y^^ttt. MroR500 2> 7 
2 0 OA, 7^J'^R> fe5VMi0*7;V77^i?/V 
X©R500 3^ SMKT 5 K**l*\ V ?a \£A>7 

x^t'w^Srffl^T. i^* s 6%~5 0%t)i5 
[0 119] mi 5t-> fy^t!) 

7 , 2 8 5r^-r-5o &t-* »^^^2 8 CD*® 

y* :077y^Wl 
yy/<y^l8t^ R5002, 7200 A. 7tf 

[0 12 0] I©7?y?^Srl*I8<>*fc. 
ii:ff^S^i'^W^H577 yy^tc, #J 

^2 8Sr^f-t-^o **^^i'7 , 2 8S«Rtt 
[0 12 1] SfcK* Ell 6teSi-*5fc» 

[0122] ia i 6 i^-r ± 5 #*^> , * r '< 

y/lS t^^>-y/^>-7*2 8 tSrSV^«*$-& 

0(Cfc9, f*/7 , 10i5fy7'*t!»72 0t«Jh»S 
axfcttfiiftSo «Jkft£ftfc:W»©S3U t?7l0 
tfy^-l'y72 0i:?:tatt > !l7n-W© 

y^y7*2 8 fc**b«X*a»U 4 & 

5 5t;£T-©$&ffitCl££$;h,2><D#&^o D7P 

resist* /Nvy=sr^-r^t^-e^. 

#4 4&jfcj£i-ar t*5-c#5. !)7o-^tt, s« 

^tE-efo5. I5 04««Ltv»fc77??^ 

gfci^PJ, WJLtf'fy^P^^a-^ EC- 
7, *fctty*/4rT*£«:JB«' v C»*"*"*. 



[0 12 3] fclC. SI 7lZ7jki-£olC^ 3-<y7l Ot 
[0 12 4] fcfcs Ell 8 K^-f£ b fc» V 

T20 ron^35WK^s*vo^/< y r * 3 6 

/>y^<y7"4 O^fig-TSo *ft^^^7*4 0 

ii. /<y 7^^/H3 6±»c^ y— A^vysrPneoufc 
tg. ppsij$h/5i^ y— A-z^y^ y 70-t, ^tfci--t~ 
sit - 1 #-e# 5. 

[0125] ^(DXbtmmjffe-e&zt. mmvmm 

fc4 4fc#T, $ t> t^»Mg« 4 6 SrJgrtLfc** 

4 4 ^S./^^ 
y7"4 OtSttSrti 5 ^^ ^tf>fc*> 
v^4 0^®»tT, -t<Bj£as<-f*i<fc.?K *>5Wi*i5 
^V^V7*4 0if5 U#«»UtL*5wi#ftv\ 

[0 12 6] «LO»Jt*tfefcOV^TttWi-*. 

[0127] EI19~EI23 tt*tl**l* ^ 1 <D%m<0 

[0128] *T, El l 9 , El 2 0 <fc 5 1-> El l 

3, eii 4*&m^x®.wvttmzvtc&'ox. 
-y9**-f\ 8<D*ffit^s sDtr; K*a«\ -ry^o 

, ; n- ?/ v4 if©ig#i£ffl^-C@^#ri s 6 %~ 5 0%K 
t£5£?teWbbtltZ. lii©R5002, R5 0 0 
3, 7 2 00A, 5tf»y^^RJ:94575y^^©i 
5 0 Sr»j«-r*. 

[0129] El 2 1 ic^-T J: 5 EI 1 5 Sr#fi5 

f y7 , MI«^^^TP5/^7^^/l'l2 6± 

Ell 7 £r#H& L-CtftW Lfc^ifet- bfc^^T, 
•y y T 2 0 ©H^ffifl!H-^$tUTV>5>'< V 
io 3 6 ±tc^©*^y ; ? p /<>-7 p 4 0 Sr^-TS. 

[0 13 0] ££>K, EI2 Hc*-rj:5t-. ^S'T'l 0 
<D**l)7&Ka6b* *?y7*vV7 2 0(D'?-y71£m 

[0131] El 2 2 5 tc. El 1 6 Sr#^ 

4:2 2 0^, y 7D-l^fia^2g>t L"C. ^^^^ 

y<^i 8is«tt/*fi^v^v7 p 2 8*-we*tf§a> 

so ^m^«£fr4 4 3r^i-5. w©^, J15 0Sr« 
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T/v=>-/K EC- 7, *fc«T-^ ;#Tl£X*m^X 
10 13 2] 0 2 3 {C^-T <fc 5 017 £#1$ 

[0133] z<ommjffe<» i ®i&*smi-zt, y^y 

^4 0Sr<-f-frt^<, $i&'^if^./-7\ 8, 2 

[0 13 4] M^tt, 77 7^^«t5^kT 
^^tC^LT^S^ft^V^V^l 8, 28t, 77 

#U^ttTV^I?m^ jt&^>>r'^^y°l 8 2 8 CD 

Lfc^oT, *S^>-y^>'7"4 0co^Sr<T-rr ift 
< . 9|«4g^tt4 4 Sr^-t"?) - t a s T'£ So 
[0 13 5] rcoip^it^feWfJ^tt^ ^f7"10 
fc, ^^^^7*4 OSr^-r^^^SMS^^^ 

[0 13 6] fy7 1 0 CDfgUiE 5 
rW^SLtu5Blte14Sr'J^<'et. f^i OK, ^ 
[0 13 7] Lfc^o-C, 01 9~I3 2 3*#KL.Ttft 

[0 13 8] r<05|PJco^2cO^J£(D^(C#?> 

[0139] z.nmzcvmMni&W'Z.&z-ti-^y'y ■? 

So 

[0 14 0] r<D^2(03lffic0^flgT?(*. — tfccoffiflUg 
OCl^IitfyT'l Oco^XgiSr. IS^WiS® 



[0141] 0 2 4 {4, r CD^IBCO^ 2 <D%m(DMimz. 

(a) (b) 0t4 (a) 0 

tpCO b - b S&fcflS 7 »fE0-e*)So 

[0142] 024 tCTjrl-J: 0 i-. — tfccoMWK^Stfli 
«6 -W«lig«6 0fi, fy7^y72 0 

t &5=*-* y T"f5t§B2 o ' i>mm. mm^.<omm^.<o 

co^»ffl^6 2i>K VT^fem 0 ' co4o<O^Sr 

91 5 IS i: #f ?7^ty72 

[0 14 3] ;§=*:> St)ig«6 Oiitt, *&*.5£-tB#cD& 9 
^ItbtuS^— y V^*-/V6 4#. «6 0Oft 

[0 14 4] -co^2coHiS<o^^#5iSe-e 

f4, tttfla«6 0(C. TAB^ttfcHS, 7^'^ 
/Vfc7-7"Cf4fc<, *>Saft<Off** 3 ft'l'"CV^-C, 7 

fccoiLT^So r©J:5fc«MB*6 0©*#UtvM* 

^■■yy-mmm iz-y-rwmm ±k. 7*sfflss^7o 

[0 14 5] &*S. 7U-=^v"7'-'l'SScO±tC7 i ^. hffim 
®Srt Lfc^Stt, 0<J^tf^¥6 - 1 03704f4 

[0146] hfflffi^-7 ott, ^•■ryT : ?itge2o 

Wi^i5t«^> ttJM4 6«r»»fcUfc*-e 
[0147] 0 2 5 14, rcO^P^CO^ 2 <J>%feV>WM&- 
0*>fe^gf Lfc^5:*-t-0T?, (a) 0t±. f-y7g 

isiffid^afcvasH, (b) 0t± (a) 0*^^?^ 

[0 14 8] 02 5 (a) tsXTf (b) ^-f-J:5f-, 
so ^-^yT^)6SB2 0 'iK ffim&6 OfrbftmZfrlt 
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7^*^48^ 7 0f4<^y /*1ry T 2 0<D±\zBi 
-Cfc 9 . *»ottIBJB 4 6 £ <fc ?> i^ll?. r t * < . Uiti 

[0 14 9] Sfc. 132 5 (a) iS-fctf (b) fc., »I8 

tV**"?**. .<yf-^^6 6<Dm*. H25 
(a) *54tf (b) Kii%&*lSJ:9ttBftJ*Ott. Hi2 
6 (a) H:^-rj:5^nW»-«I9fe*>Hfc^^ 02 
6 (b) KiPttSftJLffcofc!) LTfcftV*. 
[0 150] c©J:5*S5 2ro|IJ6ro^lSlc^S^fl£ 

5. *|.tt*|Hfi:44^^/<^4 0fctt»l 

fc, bffl^7 0^«t5J:5i--r^tf, y*hB# 

4 oas«o< r. tt>*v\ 

[0 15 1] WBttttttft 
4 4 rttd, — o— o»j«S^S*«tt*V^ 7^yy*l 

0 K n s?y * 5R©||l«[alSg£S« Ufc i S fcfi» ^ V *? 

1 o*»fe5l#W-f««©^y K** s 2 0 0S«fcJic5o 

[0 15 2] f-y-f\ OK: 0-^^^*0*810 

*VTV»5» J TAG (Joint Test Action Group ) ft if 

IA\ ::©.}: 5 K.-T*U4\ ^-y^l 0*>b9l#W-HWi 
O^yW^^if^t, hfflftHF-7 0£, ^-y 

^ y T2 o©^ xotS*BSr«i«!li-5r.t*5-e#5. 

[0 15 3] fc*J, 2©lftffi©^llK.# ; 5¥-ig# 

s y^m©t ) ©* 5 fflv>e>*tTt^^i'^^ 

yT2 0(C > iry 5 y 5Ktf>t>©3r{£ffi Lfci tlCIl, 

=>y. MSBK . »«t>»*-c*<**. 
[0154] nrffiseot*. «wrfflAa-e** 

*6 6hl&iS.v j <?-f^\ U*>t>, 'fVfy^e 6f4, 
9J»r/8&S!l-s HI2 5 (a) *J.fctf (b) fc*-flBA» 
^\ 02 6 (a) iC^-mia, £>2>WM4I2J2 6 (b) K 
Si-TLlCtSDfcaSrKttSwk-e, y T^HgS5 2 0 

5. fc*>*>A/l22 5~I22 6Ul^-r^©flfc^t>. 

JgoW ^7* y ? * fcft^ - t * s "?£ 
[0155] «tflg« 6 0 a>b©** y T^5S& 2 
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[0 15 6] *fi!)t?«0?)RSi-i:#©*J^f*» 3 -— ** 

[0 15 7] Sfc, 3.-1f flBI"C«l 9 ffi-T t # ©#■] Att, 

[0 15 8] SbSC, -fyf^^6 6«)»t. 

tf-C&<, |l3£&«t©teB&feffi©fc©©*U £>5^ 
[0 15 9] -©»fi©#2©3^©»ttfc«a 

[0 16 0] E3 2 7t4, ^ 1 ©x^^ trflBSWtC^Ufc 

[0161] 027 iZ^-rX 5 dSfc 
i r©X^. hv ? ^7 2fCI4, M2©HiS©^fe^5 

*MM«S1ttl 6 0^A^H5#A?L7 4*siaitfeixf 

[0 16 2] 6 0(4, 7-* hfflsffiT-7 0*5 

J^^^ttTl/^^S'^'l 0O*ff<tB5d»fe1f A7L7 4JC# 
A$tt5c r*vK«toT, f^hffl« : F7 0^ y-Jry 
h«S7 6lcS«4$H5o ~©m, r^hfi^-Sr, 
y Htt7 efc^LTf y^l OfcflMBU T^yZflO 

6 OSrfi?) W-t-o 

[0 16 3] roip^^-efcSi, ^^«i 
6 0S:, i£3Mfc|£B 16 0 ©^ y y 1 0 ©^ttESrTi- 

f^hfflB : f-70i:, #A?L7 4©j6W=fl8»tfeHfcy 

/i5AV^y7 , 4 OJCtt. yy-y hffi«l7 6*ftt-C-fc 

< x hi^y*7 2 hW&-tz>z.ttftfi<. 

■7° 4 0 idSfo < "Itgtt^/h * V \ 
io [0 1 6 4] H12 814, ®2©X^^SrmB&«H-*bfc 

[0 16 5] 13 2 8t^-T«t9i-s h^y*7 2 ' ^ 

*>9, r©v"^ h v=^7 2 ' icrt. %2<n>% j m.<oWM\z 

tvCV^o «S?L7 5 {4, iNMfc&Sl 6 0©»O«» 
©*Sr^-r5^V^7 5 a ^Sfl6 0O^ 
YWl 2 ' fcgEteL^V^J: pic 
-t"5fc»©fiV^?L7 5 biH'ioTi-^. 
[0 16 6] y-jry Kmffi7 6 ' f4, 03*.tf±T*lSl^ 

so ©^®*s^rtB* a p fc»j«**bT*j 9 . ^mwmm 1 6 
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(12) 

0#g£V^7 5 aO^MSia&Hfc^ X* hffl 48^-7 
3£fS 16 0 &fi 9 mi - ., 

10 16 7] :©ip4f^^tt), />y^y^4 0 

7L75b^*LTV^rt(cJ:9, 1212 7\zmVTz.-r* » 
*J:IRHIK y^y hm©7 6 '*5«fctf:r* 2 ' 

[0 16 8] 1212 9 tt. ^3©f^^«felfc 
10 16 9] HI 2 9iC^-Ti5{-x ElSMirikx* h'J? 

b«^*{«s-rs tits, ^sittiaa i e o * 

5„ 7-o-^7 7ll, ^#Sf 1 6 0Sr^«fi"5fc«) 
fc, X* hffla£ST-7 Ofc*tt£;h,* dvo^flcfi* 1 6 
0$r^«i-S5feiffi95^fe«7C«^^^ : * 1 - :5 " ,:: * :< ^ 

Bl6 0^4tbfct#. *5«ttJ5fc*?** s; t^ 

[0 17 0] ro±5ir^^m ^8116 0 
¥^ffcgftl eoco^-s/yi 0 ©#$tffi$:TK Lfc 
^hffl«Hf-7 0«r^o-^7 7fc«»S*« = 

tmm^ ^ftsse i e o -rs. * 
<-e#£o 

[0 17 1] r©5SWro^5 3<o^lfe©^ffifc#5 
#_ /V ^y y K7 WSOJ|a|#SaifcoV»tlWlt 

So 

[0 17 2] r<0^3<OHJS(D^ffitC^5^-/V^!J y 

[0173] |H 3 0 fi* rOS^rof 3 <Dnffi,V>W,m^ 
O^b^mLfcttffiSr^E-e, (a) Htt. 

^sd^afc^ffiin. (b) mi* (a) Eai»fe^y^* 

[0174] 130 (a) ^.fctf (b) \Z.7T<t <fc 5 t-> 
X* hffiSST-ti. 0i]xtfH2 5 (a) . (b) (C^Ufc 
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[0 17 5] iO«!80*403ltO»«C«5 

[01761 i3Ki, - ©g^o^ss 4 nmmomw^ 

So 

[0177] 03i 5 t-* vmv&^f- 7 0 
(±, mmrn 4 6 ©*mb!Wi& < x i> . mmm 46© 

rtffik fo5^(±Wi4 6i;,):ot«l*MJ:5CL 

»ii4 6 ^^-rsHu^jpn^o tut, t-^ 

[0 17 8] Z<D&WK&Ztf-fr? V y KTV 

So 

[0 17 9] !&2©Sll£©^f£T*fftlS£iX> fg2~g§4 

[0 18 0] L^L. «tfli«6 0Sr^bH< 
■Y !) T^^SJ 2 0 ' 6 0*^^)9 mt*-#><0<® 

mtmv<^x< 5c 

[0 18 1] r*u*»b«W*H*»JK*«>±K*BW 
tt, ±«OjSi*W*U, ^1-^7 0 4^^^ 

oo, *^yr^lfp2 0 -=S:i|»l!i«6 0*»b§J9iti- 

^2~m4ronjs^fi§»^5#-/V'^y y KT^-fa 

[0 18 2]@3 2lt II ©»JB«Sr*-t-«aB-<?*> 

So 

[0 18 3] 1213 WfrSrSa^Sfc 
0 . 6mm~0. 9 mmlSl-^S^^ 

wjiske o a isfos. wwwa&afcfcawJB* 6 0a© 

so (OWi-Cttx J?^f* s 0. 6mm~0. 9mmS^* s M* 
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UV\ £©03-C*±, ttJffi£6 0 a t±3i#*V*t U ■£ 

J:<97f:$;ft-5«iU4, Wr©m&*LT^5„ 
[0 18 4] r©i5WS60at(i, ttDSfc^B* 

5. ffiffi&G 0 a<D^»wffioT, ^-y^flBRffi 

fc»»»8 0-lfc. *»fifc*!l#8 0-2fc»j*U » 
flg«6 0 a SrHt&LT^S. rrotTCtt, tt3£*t8 0- 
1, 8 0-2£r-?r;}x-eiV J?** s 1 . 2mm , ei**i'* 

[0 18 5] 7"* 014. *ft&*f8 0-l<O-k£ 

•C§l#aSiXTIr^-C, 0(4. #tflg#6 0 

[0 18 6] i©J:5 4«MB«6 OatfcSts ttffitf 
6 0a ©SKISoT, «3SW8 0-1, 8 0-2^*^*1, 

fcf4^n t <Di£fm&-& a» t r. £ a s t?# s 0 

[0187] L2»t>, 3r-Y y T^JtgB 2 0 ' frflMBS 6 
0 a A»fcW9«-tfc*tf>#)$rf4. W6 0a©)|^ 
£, fiflxJfO. 6mmSaE*r-»<^-o-C^5wi(c:J; 

(c, ttKflF&ftWlRK 6 0a Sr#5 r. t 5 0 
[0188] 033 14, Sf§2 ©»|»«Sr*-t-«»aH-e*> 

[0 18 9] Sgl©#tJ!g«6 0 a-?(4. 7~7* bm^7 
°f-y-f\ 0*S^-o4O<Dia<D5*>ro2O<Diatw^ 
J&£i£-Cffi^£*vC^3. £©*2<0ttJffi«6 0 b-e 
(4, f-y-?\ 0&&<>4<><om<D&.XtettJ&£-&XJ&fit 

[o 1 9 0] El 3 3{^i-<t5t-, r©^2cDtttflg®T- 
(A, Jf:^0. 6mm-C, J.zK^rv'3RcOl»fli«6 0 b©«I 
WfSFf6 8 ©J^HSrHA/-C, ^^y^ffil-MSfiWS 2 
-l£, H«ffilCtt!fi*i-8 2-2=Sr^^*tu^b, 
6 OSrHtML-CV^a. w<D0iJ-C{4, W8 0-1, 8 0 
-2Sr-?r^H, JP^l. 2mm-ei;K*v'^©ilt 

[0191] 7-* 0(4, g!l©fli6©fl2fii 

tt&»8 0-iro±*t?§l#m$^, x^hfflffi^ 

[0 19 2] COi5<i:«fe6 0bT?feott»/L 

hfflffi^ 7 0 if^^©y^y MS> 
* fc(4:/ o -y t ©g^fts £ "C* 5 1 EW* , 

yT^j£SJ2o ' zmmme oA*b®<9M-ttz$><o 
[oi93] S34 (4, fg3 commm^irmw.m'Qh 
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[0 194] il©M6 0atliMM8 0-K 8 
0-2*5-^ tum, ilS6 0ai-m:MJii, (SJ# 
(C, !2©fflM6 0 b-Cf4«5ft*t8 2-1, 8 2-2^ 

[0195] r©«t stffimttemmmt-mm&z 

*l/Ct>, -tJx^g'JOSBWt $*vCt>AV\> ^©S§3© 
^Hi«6 0 c-Cli. «3itt8 4-l, 8 4-2Sr, *MBtt6 
0 c K>S5l£g3El;:^/&LT^'5 0 HSW8 4-1, 8 4-2 
{4-en-etu, SSl, J(S2 0»Jl*Oi:#i:IBI»K:, JS^ 

io frl. 2mm-C3i#^-v-^(D^gt?^^Ufc. 

[0 19 6] (213 4(-*-rJ: *f&*t8 4-1, 8 4 

-214. tf^tyy^^, ^>5^^^43J?/V'^^:■^-y h©<fc5 
fcJk*flr8 6-1. 8 6-25rttfflL-C, 6 0 c (Cj£ 

«>e>;h,-C^5, lt£>A8 6-1, 8 6-2(4, «tJ5g«6 0 c 
©S> — y i^*— -»V6 4Sr^"UT, #tJii«6 0 c *t 
3Sfi-8 4-lt 8 4-2i:tc«toT*(5^tPo 

[0 19 7] Sfc, }$3£*t8 4-1(4, »«6 0cO± 
(C^t*P>H5fc*(C. «M6 0cCf^ygiIit 
^/£$*VO>3x;* 0*s«!Mt8 4-KC.to 

20 TE&$H-CL*5c i©fc£«. M3S08 4-1O. h 

« % *fc(47 p p-y'5rx^ hfflffi^-7 Oic^ttT^SJ: 
5(C, hfflffi^7 OSrtt3*«-8 4-l^bSlttl$-e-5 
fcfe©^8 8^(-tbtuT^2>c 
[0 19 8] C©J:5««6 0c-??{)f?h^ 
7 0tf^^©y^^HI, Sfc(47 p D-^ , tO^ 

^J!g«6 0*»P>§JI3«i-fci6©«J»fS:^St?t5. 
[0 19 9] 

f4, sK-^y^KTMS, fo5VM4-5-H(c!pCfc^(- 
[02] 02ttS n-P b9R£>&<0ttttB. 

H-e, (a) Htt^-v y tsScS^tbe!. (b) mte 
so ( a ) Hob-bi»tcfe5»ra5ia 0 
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[04] [H4ttEll{c:*i-^y^ p *^yTSr*-rE!-ex 

( a ) wn&y ^mwMv^mm. a) BOttusso 

¥E0, (c) Htt (a) B1*5J:V (b) 0*<Oc-c 

[0 5] ■ 5 ttC 4«flf©H»ttft«ltftHt5fe»0 
■■C, (a) 0*5<fctf (b) Hffi-tix^ttaRieWK: 
^Lfc®rffi0 o 

[B6] B6ttC4SE«fOttO««:1»l8i-*fcft«>H 

-e, (a) n*sj:tf (b) Htt-t*t^ix««!iaia»-* 

t\ (a) B*5.fctMb) Htt-tix^ixS8RXSIHK:« 
[0 8] H8f±ro*W<oJBlo*16<oj»«fc«S«n 

»<omx\ (a) 0*s<tt^ (b) B«*ix«x»*sxe 

[09] H9tt»IIBBfcfflv^ix*:»JB^«fttSr*'r 

0o 

[0io] 01 o&iB&b'<>'zf<Dmfyb<om& : &7Fi- 20 

0o 

[011] 01 ltt/^^l^tTCTt-f ^A^CO 
H#>Sr^i-0o 

[012] 01 2^rco^PJco^KDH^^)^fil^ ; 5 

[013] 01 3ttC<O5SIB^«l<0|IKS(0^ffi^«5 
3£fitf\ HR»xau:*5l*5*rBiBI. 
[014] 01 4\±Z-<D%&W<DW>1 OHl(0»i^#>5 

[015] gll 5(i^WJ^Sl^fi^i^^ 30 
[016] 01 6 fir W^Sl *>HJfc<OJI2Jftt£ffi5 

[0i7] 01 7 &z(Dmw<Dm i onjfi(o?giBfcffi5 

[018] 018 teroSgPJco^ 1 OHJfiO^^S 

mm<o. -»axafc*5»t*«iBH« 

[019] 019 fir <D$&W<Dm 1 OHlfeO^lRfcffiS 

3$b<d, — »jsxa»c*5^5Wffiia. 
[02 0] 02 o^r.o^^(D^i<D|i^(o^fii^5 40 

-»jtxmfc*5it5i»ffiia. 
[0 2 1 ] 0 2 i te~<D$&w<om i ©iiifioHJiB^ffia 

gffio, -»»XWc*5ttSWrffilB. 

[022] 02 2 tt^ <D&W<Dm 1 ©UlS^^ffifw^S 
i£B<D, -»JtxeicJ3ita»rffiH 0 

[02 3] 0 2 3ttr.C0^WOSl^>HJS^fl§^#5 
iio, — S8iixefc*5tt5»rB5ia 0 

[02 4] 0 2 4feZ<D&W<D%£2<Dmfe<01&W t K&5 
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(a) 0f*H^S^bEfc¥ffi0, (b) 05* (a) 0 
b - b iglMffi 5 ifrffi0o 

[02 5] 0 2 5ttr.<0*W<^)*2(0|llfiOjgffifc«5 
tf-/l^y y KTK^^ft«i^> *MB«a>fe# 
ffiUfc«ffi5r^i-0-e, (a) Btt^s>:/*SttE**?>JL 
fc¥E0, (b) 0tt (a) H^b^y^SrBtO^^fc 
t#co5pffi0 o 

[02 6] H 2 6 I4>f y ^ ^©»*/7t8t?, 

(a) 0{iR!Ol^(O>r>'XiX^^^^i-0s (b) 0fi 

[02 7] 0 2 7tt^l Ox**£MKW^Lfdfrffi 

0o 

[02 8] 0 2 8tt»2©7 L ^#Sr«m&Wlc:^U*:»fap 

0o 

[02 9] 0 2 9 HI 3 (^)f^ ^ 5: WWC^ bfcil 

0o 

[03 0] 0 3 Ott^038M<Z)»3 0||Jfi(0^ffifc«5 

BlUfcttaSr^-t-H-e, (a) Htt^!/^»«BB*»&* 
/c¥ffi0, (b) Bltt (a) B^b^s^SrBtOBfcV**: 

t #<E^ffi0 o 

[03 1] 0 3 1 teZ.<DKm<DM4<DM1fo<OMWttZ&Z> 

[03 2] 0 3 2 ttJB 1 ©»HB*Sr*-f »«H. 

[03 3] 033liB2 <D*MB« 

[03 4] 0 3 4tt^3(D«J!HRSr^-r^0o 

[03 5] H3 5I4, {J*©*-;^!lyKTWa© 

[03 6]03 6tt, Sn-PbJR^ftffiB. 
[03 7] 03 7(t t£5fc<£>7tf— /l^y s/ KTWS© 

0o 

[^#<^gftw] 

i o-^m^mmsi^y^s 1 k, 1 4- »v 

^:7\ 2 0-fy/*ty7, 22- ^y^mWtm^y 
h\ 2 6-^!J7^^/H, 2 3 0 

2-v^hv^ 7 7 5-ttfia, 7 6- 

y-ir^/M^ 7 7-^-^ 8 0-1. 8 
*J\ 8 2-1, 8 2-2-iift, 8 4-1, 8 4-2-*S3fi 
*f, 8 6-1, 8 6-2-Jh»^ 8 8-1 



3-92685 



(15) 





*# EJ s? 9-92685 



(16) 



[06] 



17] 




So4 



(a) 



] 





302 



Jl 



■ Sn/Pb 



■5*f 



(0) 




[08] 



[09] 







(MP a) 


ANNSft&a 


tt B A 


3479 


74 


fit ft B 


5867 


41 


wee 


6060 


j 36 


tt B D 


0408 


23 



[mi 3] 




ai 



2 g 



[Hll 4] 



«BD 

Tsj5 



250 



,12 



,14 



10 



f 32 



36 



115] 



16- 




28 
26 



10 



e ' 4 1 



20 



AO 



/I4 




50 



(17) 



[Ell 1 1 



[01 9] 



20.0 
10.0- 



SO 

1.0 
05 

0.1 




h n 4C^im > A 



FR-4 

h=80^ c 



FR-4 , 

FR-4 n 




[02 0] 



10 



100 1000 

TCTtH-OILR <@) 



[012] 



10000 




[03 1 ] 



jo 




46 



44 




10 

i , 70 



40 20 




200 



[01 6] 



[017] 




5 i 

^16 7 
) « 46 



,32 



r 

22 



"0¥ 



20 



[02 9] 



[03 5] 



„ I ... EH ~ 




f$ 08^9-92685 




$$6-1 *P 9-92685 



(19) 

[E)25] [1227] 




200 



^E53 ¥9-92685 



(20) 



IM3 2] 




Snlwt.%) 



«H ¥9-92685 




